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necessary  to  attract  and  hold  rural  service  and  doins 
so  with  the  least  expense  consistent  therewith  and 
future  growth. 

Carrier-current  Relaying  Effective  —  Necessity 
of  clearing  faults  faster,  regardless  of  nature  and  number 
of  line  sections,  has  led  to  development  of  simplified 
method  avoiding  high  cost,  and  giving  system  planners 
more  freedom  in  design.  Field  tests  demonstrate 
practicality. 

Balancing  Power  and  Steam  Output  —  A 

method  used  on  the  West  Coast  and  which  may  be 
applicable  wherever  industrials  tie  in  with  utilities. 


ngineers  Help  Develop  Business  —  How  men 

^leased  from  usual  duties  helped  increase  lighting 
ness  100%  in  six  months,  harmonize  sales  cost 
'ith  business  acquired,  smooth  out  sales  curve  and 
id  trade  cooperation. 

i  Frequency  Regulation  Fundamental?  —  Is 

tail  wagging  the  dog?  Need  frequency  tolerances 
ultra  narrow?  The  problem  of  tie-line  loading. 
*^al<ing  the  best  compromise  between  service  re- 
i^bility  ind  economy. 

Mechanical  Design  of  Rural  Lines  —  One  com- 
33ny  s  V  ^wpoint  on  securing  the  service  reliability 


1336  K.V.A.,  4060  Ampere, 
11.4  K.V.,  25  cycle  indoor 
service,  open  type,  fireproof 
construction. 


ABOVE 

277  K.V.A.,  600  Ampere,  16  K.V., 
50  cycle  outdoor  service,  dry  type,  all 
enclosed  reactors. 


BELOW 

1 125  K.V.A.,  3000  Ampere,  12  K.V., 
60  cycle  indoor  service,  open  type, 
fireproof  construction,  special  design 
to  meet  customer’s  space  allotment. 


Reactors  are  supplied  for  all 
kinds  of  services. 

Dry  type  reactors  for  line  volt¬ 
ages  up  to  33  K.V.  for  indoor  or 
outdoor  installation,  —  as  large 
as  5000  amperes,  as  small  as 
.4  K.V.A. 

Special  reactors  for  testing  pur¬ 
poses,  for  starting,  for  trans¬ 
former  balancing,  or  shunt  re¬ 
actors  are  also  made. 

When  in  need  of  reactor  protection 
send  us  your  inquiries.  Efficiencies 
guaranteed. 

METROPOLITAN 
DEVICE  CORPORATION 

t‘250  ATLANTIC  AVENUE 
BROOKLYN  •  NEW  YORK 

SINCE  1899 


ABOVE 


Special  fuse  testing  reactor.  Max¬ 
imum  short  time  rating  3000  Ampere, 
12  K.V.,  60  cycle,  6  tap  variable 
reactance. 


Trade  Mark  Registered, 


BELOW 

36  K.V. A.,  100  Ampere,  4.15  K.V. 
60  cycle,  3  phase  indoor  service,  en^ 
closed  type,  fireproof  construction. 


RIGHT 

162  K.V. A.,  500  Ampere, 
6.6  K.V.,  25  cycle  indoor 
service,  enclosed  type,  fire¬ 
proof  construction. 
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New  York  and  Detroit  Celebrations  Mark 
Industry’s  50th  Anniversary 


L\ST  Sunday  the  electric  light  and 
J  power  industry  celebrated  its  50th 
anniversary,  for  it  was  on  September  4, 
1882,  at  3  p.m.,  that  Thomas  A.  Edison’s 
Pearl  Street  station  began  commercial 
operation  supplying  light  to  the  offices 
of  Drexel,  Morgan  &  Company.  He  had 
in  effect  contracts  for  service  with  59 
customers,  provided  with  a  total  load  of 
400  lamps.  On  September  4,  1932,  a 
little  hand  of  noted  industry  leaders 
gathered  before  the  old  257  Pearl  Street 
building — now  prosaically  serving  as 
offices  for  Magnus,  Maybee  &  Reynard, 
purveyors  of  oils,  essences,  chemicals 
and  drugs — as  the  $13,000,000,000  indus¬ 
try  founded  on  Edison’s  courageous  ven¬ 
ture  carried  service  to  24.000,000 
customers  in  this  country  alone. 

A  bronze  plaque,  first  dedicated  in 
1917,  was  rededicated  as  eleven  Edison 
pioneers  stood  with  other  industry  lead¬ 
ers  on  the  street  and  sidewalk  under  the 
elevated  railway.  The  ceremony  was 
brief.  President  Frank  W.  Smith  of  the 
New  York  Edison  Company  system; 
Charles  Edison,  son  of  the  inventor,  and 
Henry  A.  Campbell  spoke,  the  latter 
I^ing  one  of  the  four  survivors  of  the 
little  group  of  men  who  were  pres¬ 
ent  when  Pearl  Street  started. 

F.  W.  Smith  said  in  part :  “Let  us  re¬ 
member  that  Edison  and  his  associates 
had  no  precedent  to  go  by.  There  were 
boats  before  steamships,  wagons  and 
trucks  before  automobiles  and  kites  and 
balloons  before  airplanes,  but  there  was 
no  forerunner  of  the  Edison  electric 
systeii'.  Everything  had  to  be  designed 
and  'Specially  built  for  it  from  the  bot¬ 
tom  up— not  only  the  power  house  equip- 
nient.  but  the  entire  underground  system 


of  feeders,  mains  and  service  cutouts, 
together  with  lamp  sockets,  switches, 
fuses,  fixtures  and  meters.  The  cap  of 
a  kerosene  oil  can  suggested  to  Edison 
the  screw  base  for  the  incandescent 
lamp,  now  the  standard  of  the  world. 
Some  of  these  devices  were  crude  at 
first,  but  they  worked.” 

In  Detroit  the  only  Jumbo  generator 
existent.  No.  9,  which  survived  a  disas¬ 
trous  fire  at  Pearl  Street  many  years 
ago  and  today  stands  in  Henry  Ford’s 
Dearborn  Museum,  was  once  more  placed 
in  operation  by  President  Alex  Dow  of 
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the  Detroit  Edison  Company.  Mr.  Dow, 
given  a  special  steam  engineering  li¬ 
cense,  adjusted  the  valves  which  set  old 
No.  9  to  humming  once  more. 

Jumbo  Rolls  Again 

Just  as  50  years  ago  a  little  group 
stood  and  watched  the  armatures  begin 
to  roll  as  steam  entered  the  engine  cylin¬ 
ders  and  saw  the  carbon-filament  lamps 
turn  from  blackness  to  a  ruddy  glow 
and  then  to  incandescence  in  the  Pearl 
Street  station  in  New  York,  so  in 
Detroit  another  group  gathered  under  a 
temporary  shelter  in  Henry  Ford’s 
Greenfield  Village  to  see  the  single  sur¬ 
vivor  of  Pearl  Street’s  six  “Jumbo” 
dynamos  pick  up  speed  and  light  a 
bank  of  those  same  carbon-filament 
lamps.  On  the  latter  occasion  the  hero 
of  the  piece  was  absent,  but  those  gath¬ 
ered  there  to  do  him  honor  were  lacking 
in  imagination  indeed  if  they  did  not 
feel  he  must  be  near. 

The  dynamo,  restored  and  recondi¬ 
tioned.  was  coupled  to  one  of  the  orig¬ 
inal  Armington  &  Sims  engines,  pos¬ 
sibly  the  same  engine  that  drove  this 
generator  in  the  first  electric  central 
station.  At  a  telephone  signal  from 
Henry  Ford  at  his  summer  home,  Alex 
Dow,  president  of  the  Detroit  Edison 
Company,  opened  the  throttle.  As  the 
unit  came  up  to  speed,  George  Cato, 
an  associate  of  Ford  in  his  power  house 
days,  lowered  the  brushes  on  the  com¬ 
mutator  and  the  old  machine  was  work¬ 
ing  again.  Speaking  of  the  Pearl 
Street  station  in  a  short  talk  before  he 
began  his  duty  as  chief  engineer,  Mr. 
Dow  said  that  Edison,  when  he  built 
the  father  of  all  central  stations,  did 
more  than  open  the  way  to  a  new  era  so 
that  others  might  take  the  direction  he 
had  shown ;  he  built  the  era  himself  with 
his  inventions  for  the  practical  commer¬ 
cial  application  of  the  product  of  his 
genius.  Following  Mr.  Dow,  Francis 
Jehl,  an  associate  of  Edison  in  those 
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early  days,  told  of  the  difficulties  that 
had  to  be  overcome  and  the  problems 
that  had  to  be  solved  in  putting  Pearl 
Street  to  work.  To  James  W.  Bishop, 
an  Edison  Pioneer  and  right  hand  of 
Henry  Ford  in  the  collection  and  preser¬ 
vation  of  the  beginning  forms  of  the 
electrical  age,  goes  the  credit  that  Jumbo 
rolled  again  after  50  years. 

T 

Holston  River  Power 
AppI  ies  for  License 

Application  to  the  Federal  Power  Com¬ 
mission  by  the  Holston  River  Power 
Company  for  a  major  project  license, 
pursuant  to  a  preliminary  permit,  has 
been  made. 

A  power  project  involving  four  dams 
with  an  installed  capacity  of  124,500  hp. 
is  contemplated.  The  company  expects 
the  electrochemical  and  other  industries 


located  within  the  area  in  Tennessee  to 
use  the  power. 

The  project  provides  for  four  dams  in 
the  South  Fork  of  the  Holston  River. 
Dam  No.  1  would  be  86  feet  high,  lo¬ 
cated  4i  miles  above  Kingsport ;  Dam 
No.  2,  140  feet  high,  about  H  miles 
below  the  confluence  of  the  South  Fork 
and  Watauga  Rivers;  Dam  No.  3,  116 
feet  high,  about  1|  miles  above  Bluff 
City  and  Dam  No.  4,  182  feet  high,  and 
located  about  one-third  of  a  mile  above 
the  mouth  of  Riddle  Creek  and  about 
14^  miles  upstream  from  Bluff  City. 

Reservoirs  formed  by  dams  2  and  4 
would  be  used  chiefly  for  storage  and 
the  other  two  for  daily  regulation.  The 
reservoirs  above  No.  2  would  extend 
upstream  to  Dam  No.  3  and  about  15 
miles  up  the  Watauga  River.  The  reser¬ 
voir  at  Dam  No.  4  would  extend  up  the 
South  Fork  about  17  miles,  the  upper 
4.4  miles  in  Virginia. 

T  T  T 


New  Zealand  Plant 
a  $9,000,000  Failure 

In  spite  of  repeated  restorative  efforts 
the  great  120,000-hp.  Arapuni  hydro¬ 
electric  generating  station  of  the  New 
Zealand  government  appears  to  be 
headed,  definitely,  for  the  scrap  heap. 
The  recent  collapse  of  the  wall  of  the 
headrace  at  Arapuni,  following  the  dis¬ 
covery  that  water  had  been  seeping 
through  the  headrace  lining,  is  the  im¬ 
mediate  cause  for  suspending  operations 
once  more. 

For  seven  years  Arapuni  has  been  a 
history  of  repeated  failures  and  disap¬ 
pointments.  The  present  difficulties  are 
the  third  in  a  series  of  major  troubles. 
Originally  planned  for  a  $5,000,000 
undertaking,  before  completion  the  job 
developed  extreme  hazards.  It  was 
started  by  a  British  engineering  firm 


AT  LIGHT  AND  POWER  INDUSTRY’S  50TH  BIRTHDAY 


Wi<Ui  World 


Before  the  tablet  set  in  the  wall  of  257  Pearl  Street,  New  York,  in  1917,  Edison  Pioneers  and  about  100 
executives  of  the  industry  met  last  Sunday  to  observe  the  50th  anniversary  of  the  opening  for  commercial 
operation  of  Edison’s  Pearl  Street  station.  Here  are  pioneers  and  a  few  other  guests.  Charles  Edison,  son 
of  the  inventor,  is  behind  the  microphones.  F.  W.  Smith,  president  of  the  New  York  Edison,  is  at  his 
left  and  H.  A.  Campbell,  one  of  the  four  men  living  who  attended  the  Pearl  Street  opening,  is  at  his  right. 
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and  completed  by  engineers  of  the  Pub¬ 
lic  Works  Department.  A  steam  sta¬ 
tion  has  been  built  to  carry  part  of  the 
load  upon  which  Arapuni  defaulted. 

Cieological  troubles  appear  to  have 
dominated  the  successive  crises.  “Try¬ 
ing  to  put  a  power  unit  on  a  rubbish 
heap”  was  the  colorful  comment  of 
K.  A.  Semple,  engineer  and  British 


member  of  Parliament,  in  his  report 
concerning  the  country’s  inherent  un¬ 
suitability  for  such  a  project. 

New  Zealand’s  power  plan  dates  from 
1910.  Originally  it  was  to  have  cost 
$36,000,000.  To  date  $70,000,000  has 
been  spent  by  the  government  and  an¬ 
other  $30,000,000  will  probably  be 
needed  to  see  it  through. 


T 

Hyd  ro  Generation  and  Costs  Tackled 
at  A.I.E.E.  Pacific  Coast  Meeting 


Held  in  the  heart  of  a  hydro-electric 
district  of  power  generation,  at  Van¬ 
couver,  B.  C.,  the  twenty-first  annual 
Pacific  Coast  convention  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers 
appropriately  undertook  an  analysis  of 
the  engineering  problems  of  hydro  and 
of  the  segregation  of  water-power  costs. 

K.  E.  Carpenter,  consulting  engineer, 
discussed  the  power  system  of  the 
British  Columbia  Power  Corporation, 
Ltd.  Essentially  a  hydro  system,  prob¬ 
lems  encountered  in  the  region  served 
by  it  consist  primarily  of  caring  for  a 
heavy  precipitation  having  a  rapid 
run-off  due  to  the  rugged  topography 
and  sparse  vegetation  in  many  of  the 
watersheds.  This  difficulty  is  balanced 
by  the  natural  reservoir  sites  carved 
by  glacial  action  making  stream  regu¬ 
lation  possible  to  a  degree  approaching 
their  full  economic  limit.  In  contrast 
to  this  was  a  paper  by  G.  C.  Sears  and 
A.  P.  Newberry  covering  the  Rock 
Island  development  of  the  Puget  Sound 
Power  &  Light  Company  and  the  diffi¬ 
culties  incident  to  the  construction  work- 
on  a  large  stream  subject  to  heavy  flood 
periods. 

W.  S.  McCrea,  Jr.,  of  the  Wa.sh- 
ington  Department  of  Public  Works, 
suggested  a  method  of  analyzing  and 
allocating  the  three  elements,  demand, 
energy  costs  and  customers’  cost,  en¬ 
tering  into  hydro  generation  in  his 
paper  on  “Segregation  of  Hydro  Elec¬ 
tric  Costs.”  By  a  graphical  and  tabular 
presentation,  a  formula  was  developed 
for  securing  total  yearly  costs  per 
kilowatt-hour  for  any  load  factor  by 
evaluating  proportional  and  fixed  costs. 
Discussion  brought  out  the  fact  that, 
while  the  analysis  was  intended  pri¬ 
marily  for  rate  structure  calculations, 
there  is  a  need  for  greater  study  of 
cost  analysis  procedure  in  the  operating 
comi)any. 

The  increasing  importance  of  the 
electrical  engineer  in  transportation 
fields  was  emphasized  by  two  papers. 
One  by  G.  R.  Wright  covered  the 
detaiP  of  the  Reading  Company’s 
Philadelphia  suburban  electrification, 
showing  how  it  has  been  possible  to 
double  train-miles  and  still  effect  a  net 
saving  over  steam  operation,  the  im¬ 


proved  service  resulting  in  greatly  in¬ 
creased  passenger  traffic ;  J.  B.  Cox 
presented  data  on  the  electrical  opera¬ 
tion  of  the  Great  Northern  Railway 
showing  the  savings  and  improved 
service  gained  from  main  line  electri¬ 
fication.  Engineering  opinion  expressed 
during  the  discussion  indicated  that  this 
form  of  modernization  by  the  railroads 
is  an  important  means  of  recapturing 
lost  traffic  and  placing  those  utilities  on 
a  more  stable  financial  basis. 

Further  discussion  of  the  factory- 
assembled  idea  for  substation  equip¬ 
ment  was  given  by  M.  H.  Hobbs  of 
the  Westinghouse  Electric  &  Manufac¬ 
turing  Company.  An  important  element 
developed  both  in  this  paper  and  in  the 
ensuing  discussion  was  the  reduction  in 
distribution  costs  which  can  be  made  by 
using  factory-assembled  substation  units. 
These  units  are  available  for  practically 
every  type  of  service  and  the  close 
scrutiny  now  being  given  plant  costs 
and  engineering  economies  will  result 
in  an  increasing  trend  toward  the  use 
of  this  equipment.  The  dual  need  for 
increased  circuit  breaker  interrupting 
capacities  and  for  economies  in  secur¬ 
ing  them  led  to  a  coverage  by  R.  E. 
Rowley,  Department  of  Water  and 
Power,  City  of  Los  Angeles,  of  the 
economics  and  methods  involved  in 
rebuilding  existing  breakers  for  heavier 
service.  Discussion  showed  that  many 
companies  are  investigating  this  means 
of  strengthening  power  networks  at 
nominal  cost. 

Investigations,  made  primarily  to 
determine  a  feasible  operating  voltage 
for  the  future  300-mile  transmission  line 
between  Hoover  Dam  and  Los  Angeles, 
by  J.  C.  Carroll  and  B.  Cozzens,  cover 
corona  problems  on  220-kv.  and  330-kv. 
lines.  Washing  cables  before  erection 
may,  it  was  stated,  be  expected  to  lower 
corona  losses.  Measurements  were  made 
with  extreme  accuracy  by  means  of  a 
water  column  resistance  wattmeter. 
Discussion  brought  out  the  desirability 
of  making  actual  tests  for  corona  losses 
rather  than  relying  upon  empirical 
formulas  and  indicated  laboratories  will 
be  called  upon  to  assist  in  solving  many 
future  design  problems. 

A  practical  method  of  setting  up  an 


September  Marked  for  Test 
of  Business  Resumption 

UNDISMAYED  by  the  Failure  of 
business  itself  to  respond  warmly 
to  the  powerful  stimulants  of  credit 
availibility,  orsanized  propaganda  in 
the  form  of  highly  magnified  good  news, 
security  and  commodity  market  up¬ 
swings  and  the  well-known  ballyhoo, 
that  large  body  of  the  public  so  ec¬ 
statically  hopeful  for  the  past  few 
months  apparently  accepts  September 
as  the  test  period.  Business  will  begin 
its  comeback  then,  one  hears,  and  the 
indexes,  as  yet  recalcitrant  to  all  im¬ 
portunities,  will  reflect  the  new  state 
of  mind.  Be  that  as  it  may,  there  are 
but  eight  weeks  before  election  day. 

Two  appreciable  changes  in  the  latest 
Figures  for  basic  indexes  occurred  this 
week.  Energy  production  rose  2  per 
cent;  car  loadings  gained  nearly  4  per 
cent.  Such  improvements  may  or  may 
not  be  significant  now  for  fluctuations 
of  this  magnitude  are  to  be  expected 
and  occur  frequently.  If  sustained  for 
three  or  four  weeks  a  turn  might  reason¬ 
ably  be  called. 


equivalent  circuit  to  ascertain  the  effects 
of  triple  harmonic  voltages  and  currents 
in  power  circuits  was  presented  by 
T.  H.  Morgan,  Worcester  Polytechnic 
Institute,  and  C.  A.  Barios  and  G.  S. 
Kimball  of  Stanford  University.  Ex¬ 
planation  was  given  to  conditions  which 
produce  triple-frequency  resonance  and 
the  resulting  distortion  of  the  line  to 
neutral  voltage  if  a  resonant  condition 
exists.  Announcement  of  the  develop¬ 
ment  by  the  Pacific  Electric  Manufac¬ 
turing  Corporation  of  bushing  type  cur¬ 
rent  transformers  with  essentially  zero 
error,  through  an  improved  core  design, 
was  made  by  A.  C.  Schwager  and  V.  A. 
Treat. 

About  300  members,  guests  and  stu¬ 
dents  attended  the  meetings.  President 
Charlesworth  commended  the  sustained 
interest  of  the  Pacific  Coast  group  of 
A.I.E.E. 

▼ 

Ex-Commissioner  Aincy 
of  Pennsylvania  Dies 

William  D.  B.  Ainey,  who  resigned  not 
long  ago  as  chairman  of  the  Pennsyl¬ 
vania  Public  Service  Commission 
under  the  fire  of  sensational  charges 
brought  against  him  by  Governor 
Pinchot.  died  at  his  home  in  Harrisburg, 
Pa.,  last  Sunday. 

Mr.  Ainey,  long  the  dean  of  the  regu¬ 
latory  group  in  the  electrical  industry, 
pleaded  ill  health  and  lack  of  funds  to 
conduct  a  defense  of  his  actions  when 
attacked  by  Pinchot.  His  health,  long 
failing,  declined  rapidly  after  he  relin¬ 
quished  his  duties  as  a  commissioner. 
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Coming  Meetings 

Kock>  Mountain  Division,  M.E.L.A. — 
Stanley  Hotel,  Estes  Park,  Colo., 
Sept  12-14.  Q.  E.  Lewis,  367  Gas 
&  Electric  Bldg.,  Denver. 

Empire  State  Gas  and  Electric  Associa¬ 
tion — Saranac  Inn,  N.  Y.,  Sept.  22 
and  23.  C.  H.  B.  Chapin,  Grand 
Central  Terminal,  New  York. 

Electrochemical  Society  —  Cleveland, 
Ohio,  Sept  22-24.  Colin  G.  Pink, 
Columbia  University,  New  York. 

National  Electrical  Manufacturers  Asso¬ 
ciation — Westchester  Country  Club,  Rye, 

N.  Y.  Sept  26-29.  A.  W.  Berres- 
ford,  570  Lexington  Ave.,  New  York. 

Illiimliiating  EngineerinK  Society — New 
Ocean  House,  Swampscott,  Mass., 
Sept  26-30.  E.  H.  Hobble,  29  W. 
39th  St.,  New  York. 

National  Electrical  H’liolesalers  Asso¬ 
ciation — Hotel  Statler,  Buffalo,  N.  Y., 
Sept.  26-30.  E.  Donald  Tolies,  165 
Broadway,  New  York. 

.American  WeldinK  Society  —  Buffalo. 

.N.  Y.,  Oct  3-7.  M.  M.  Kelly,  29 
West  39th  St.,  New  York. 

National  Electric  Light  AHsociation — 
Engineering  Committees  meeting. 
Kdgewater  Beach  Hotel,  Chicago,  III., 
Oct.  3-7.  A.  .1.  Marshall,  420  Lex¬ 
ington  Ave.,  New  York. 

National  Safety  Council — Washington, 

D.  C.,  Oct.  3-7.  W.  H.  Cameron,  20 
N.  Wacker  Drive,  Chicago. 

.Association  of  Electragists  Internationai 
— Kansas  City,  Mo.,  Oct.  10-12.  L.  W. 
Davis,  420  Lexington  Ave.,  New  York. 

.American  Institute  of  Eleetrieal  Engi¬ 
neers — Middle  Eastern  District  Meet¬ 
ing,  Baltimore,  Md.,  Oct.  10-13.  H. 

H.  Henline,  3.3  West  39th  St.,  New 
York. 

T 

Commission  Orders  Service 
When  Schedules  Are  Filed 

Holding  that  a  definite  obligation  rests 
on  a  public  utility  when  it  filed  schedules 
providing  for  the  manner  in  which  rural 
extensions  of  electric  lines  shall  be  built 
and  paid  for,  the  New  York  Public 
Service  Commission  has  directed  the 
New  York  State  Electric  &  Gas  Cor¬ 
poration  to  furnish  on  and  after  Janu¬ 
ary  1,  1933,  electric  service  on  rural 
lines  to  a  large  number  of  farmers  who 
have  made  applications  to  the  company 
for  such  service  and  complied  with  fhe 
terms  and  requirements  of  the  com¬ 
pany’s  filed  schedules  under  which  the 
company  agrees  to  supply  the  public 
with  electricity’. 

It  is  further  directed  that  the  com- 
panv  shall,  upon  written  request  of  any 
prospective  customer,  provide  such  ap¬ 
plicant  with  proper  forms  of  applications 
for  rural  service.  The  company  is  like¬ 
wise  directed  on  or  before  October  1 
next  to  notify  the  commission  whether 
it  will  accept  and  carry  out  the  terms 
of  the  order  and  to  supply  the  commis¬ 
sion  with  a  plan  in  writing  which  will 
outline  the  order  for  furnishing  the 
service  to  various  persons  who  have 
made  application  for  such  service  and 
who  have  done  their  part  in  complying 
with  the  legally  filed  schedules  of  the 
electric  company. 

The  commission,  on  its  own  motion, 
liegan  an  investigation  following  the  fil¬ 
ing  of  about  50  informal  complaints 
from  prospective  customers  seeking  ex¬ 
tensions  who,  it  is  alleged,  were  unable 


to  get  service  'from  the  company.  The 
corporation  replied  to  these  requests  for 
service,  indicating  that  it  had  no  avail¬ 
able  funds  with  which  to  make  the  ex¬ 
tensions.  The  company,  in  the  proceed¬ 
ings  before  the  commission,  is  alleged 
to  have  failed  to  prove  lack  of  funds  as 
an  actual  fact  or  to  have  withdrawn  the 
schedules  under  which  customers  com¬ 
plied  and  asked  for  service.  This  util¬ 
ity  recently  filed  a  substitute  schedule 
covering  the  line  extensions  under 
which  extensions  will  be  made  pro¬ 
vided  a  customer  or  customers  furnished 
funds  under  an  advance  to  the  company 
of  $1,600  per  mile,  refunds  to  be  made 
to  the  customer  or  customers  at  the  first 
of  each  year. 

Company  seeks  financing  right 

When  asked  what  action  would  be 
taken  on  the  commission’s  order,  officials 
of  the  company’  are  reported  to  have  said 
that  while  they  were  in  full  accord  with 
the  commission  as  to  the  desirability  of 
extending  service,  in  present  conditions 
it  was  impossible  to  finance  such  exten¬ 
sions  unless  the  commission  allowed  the 
increase  in  capitalization  to  which  the 
corporation  felt  that  it  was  entitled  and 
for  which  applications  were  pending. 

■'Application  for  capitalization  through 
which  the  company  may  reimburse  itself 
for  approximately  $7,000,000  of  con¬ 
struction  have  been  pending  before  the 
commission  for  as  long  as  five  years,” 
an  officer  of  the  system  states.  He  added 
that  if  the  company  could  be  empowered 
to  issue  securities  to  provide  this  capi¬ 
talization  it  would  undertake  a  program 
of  rural  extension  far  greater  in  scope 
than  that  demanded  by  the  commission 
in  accordance  with  plans  already  laid 
out,  but  that  the  inability  of  the  com¬ 
pany  to  obtain  short  term  loans  now 
without  securities  to  issue  had  virtually 
brought  the  program  to  a  standstill. 

▼ 

Third  Suit  Filed  Against 
Louisville  Utilities 

Suit  against  the  Louisville  Hydro- 
Electric  Company,  involving  a  sum  of 
$2,000,000,  constitutes  the  third  suit  re¬ 
cently  filed  in  Louisville  against  the 
Louisville  Gas  &  Electric  Company  and 
its  subsidiaries.  This  suit,  naming  T. 
Bert  Wilson,  president,  who  is  also 
president  of  the  Louisville  Gas  &  Elec¬ 
tric  Company,  is  being  brought  by 
Sheriff  Hubbard  Petty,  charging  that 
for  four  years  the  company  has  failed 
to  report  its  income  to  the  state  audi¬ 
tor,  from  which  a  fair  valuation  of 
franchise  could  be  based.  The  petition 
claims  that  the  franchise  assessment  on 
an  estimate  is  $30,000,000  and  asks  the 
court  to  set  it  at  that.  The  state  col¬ 
lects  50  cents  franchise  tax  and  the 
county  40  cents,  but  the  Petty  suit  is 


only  for  the  county  tax,  which,  with 
6  per  cent  interest  and  20  per  cent  pen¬ 
alty,  would  amount  to  about  $2,000,000 
on  basis  of  estimate. 

Previously  Sheriff  Petty  had  sued  the 
Kentucky  Coke  Company,  another  sub¬ 
sidiary  of  the  Louisville  Gas  &  Electric 
Company,  on  a  similar  claim.  Another 
suit  was  brought  by  M.  J.  Brennan,  state 
Revenue  Agent,  for  alleged  failure  to 
pay  taxes  on  franchise  values,  etc. 
(Electrical  World,  September  3, 
page  290.) 

T 

Pennsylvania  Electric  Bonds 
Again  Banned 

Pennsylvania  Securities  Commission 
has  issued  another  order  forbidding  the 
sale  in  Pennsylvania  of  Pennsylvania 
Electric  Company  first  refunding  mort¬ 
gage  bonds,  series  H,  5s,  due  1962. 
This  is  the  second  order  in  a  little  more 
than  a  week  issued  by  the  commission 
against  the  bonds  of  that  company.  The 
first  order  was  rescinded  when  evi¬ 
dence  was  produced  to  prove  that  pro¬ 
ceeds  of  the  bonds  were  not  to  be  used 
in  the  purchase  of  the  Clarion  River 
Power  Company,  acquisition  of  which 
is  now  under  attack  by  the  Federal 
Power  Commission  and  the  Pennsyl¬ 
vania  Public  Service  Commission.  The 
new  order,  again  prohibiting  the  sale  of 
the  securities,  is  based  on  information 
that  earnings  of  the  Pennsylvania  Elec¬ 
tric  Company  as  set  forth  in  a  circular, 
both  as  originally  submitted  and  as 
revised,  were  stated  so  as  to  include 
earnings  of  the  Clarion  River  Power 
Company. 

The  Public  Service  Commission  has 
started  on  its  own  motion  to  investigate 
the  issue  of  these  bonds,  ordering  its 
law  bureau  to  institute  suit  to  restrain 
the  sale  of  these  bonds  and  certain 
notes  of  the  company  in  the  state  of 
Pennsylvania. 

Clarion  case  to  Supreme  Court 

The  Clarion  River  Power  Company 
has  petitioned  the  Supreme  Court  of  the 
United  States  to  review  the  decision  of 
the  Court  of  Appeals  of  the  District  of 
Columbia,  holding  that  the  Federal 
Power  Commission  has  the  authority  to 
determine  at  the  present  time  the 
amount  of  investment  in  the  company’s 
Piney  project  on  the  Clarion  River  in 
Pennsylvania.  The  company,  the  peti¬ 
tion  explains,  holds  a  50-year  license 
under  the  federal  water-power  act  for 
the  project  which  it  has  completed.  It 
contends  that  the  commission  has  no 
authority  at  this  time  to  make  any  de¬ 
termination  of  the  investment  in  the 
project,  but  that  such  determination 
must  be  made  by  a  federal  court  in 
equity  at  the  end  of  20  or  50  years  of 
operation  under  provisions  of  the  water¬ 
power  act.  A  resume  of  the  discussion 
between  the  company  and  the  commis- 
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sion,  including  details  of  the  decision 
handed  down  by  the  Court  of  Appeals 
of  the  District  of  Columbia,  was  pub¬ 
lished  in  the  Electrical  World,  June 
4,  1932,  page  972. 

The  Federal  Power  Commission  has 
extended  by  ten  days  the  time  for  the 
Clarion  River  Power  Company  and  the 
Pennsylvania  Electric  Company  to  file 
a  report  on  the  alleged  sale  of  the 
Clarion  property  to  the  Pennsylvania 
Electric  Company, 


T 

New  Ensland  Power  Reduces  Loans 

Bank  loans  of  the  New  England  Power 
Association  and  all  subsidiaries  now 
amount  to  $6,680,000,  a  65  per  cent  re¬ 
duction  since  the  first  of  the  year,  ac¬ 
cording  to  a  statement  made  by  Archi¬ 
bald  R.  Graustein,  chairman  of  the  ex¬ 
ecutive  committee.  “The  association,” 
he  said,  “is  making  progress  on  its  plans 
to  refinance  the  maturity  of  its  $20,000,- 
000  notes  and  the  $7,500,000  North 
Boston  Lighting  Properties  notes  falling 
due  in  the  latter  part  of  this  year.” 


Stocks  Continue  Upward  Movement 


«  1^  A  o  ^  J«in.  F«b.  tAar.  Apr  Mcny  June  July  Augj.  Sept.  Oct. 
S!  SI  S  SS  S  S  1932 


Stocks  listed  on  the  New  York  Stock  Exchange  showed  a  larger  gain  in 
August  than  in  any  month  in  the  past  three  years.  In  July  and  August  the 
rise  represented  approximatly  80  per  cent.  “Electrical  World”  index  was 

36.0  this  week. 
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▼  T  T 


Current  Earnings  Reports  of  Electric  Light  and  Power  Companies 


OPERATING  COMPANIES 


Alabama  Power 
(Year  ended  June  30) 

Gross  earnings.. . 

Net  earnings . 

Net  profit . 

1932 

$16,730,797 

8,494,823 

1,569,616 

1931 

$17,982,659 

9,545,221 

3,163,079 

Per 

Cmit 

Increase 

—  7.0 

—  II.O 
—50.4 

Consumers  Power 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

29,073,61 1 
14,216,000 
6,386,884 

31,671,822 

15,253,298 

7.747,241 

—  8.2 
—  6.8 
—  17.6 

Duquesne  Light 
(Year  end^  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

26,609,711 

15,292,949 

11,587,669 

28,526,337 

16,231,582 

13,224,037 

—  6.7 

—  5.8 
12.4 

Georgia  Power* 

(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

23,760.912 

11,640,361 

2,647,936 

25,799,645 

11,518,329 

3,176,750 

—  7.9 
1.6 

—16.6 

Kansas  City  Power  &  Lightt 
(Year  ended  July  31) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

14,700,445 

5,970,681 

4,333,577 

14,864,434 

5,909,803 

4,354,209 

—  I.l 
1.0 

—  0.5 

Northern  States  Power 
(Year  ended  Juno  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

33,479,503 

14,194,619 

3,351,873 

33,690,458 

14,275,349 

3,786,437 

—  0.6 
—  0.6 
—  11.5 

Puget  Sound  Power  4  Light 
(Y^r  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

14,718,411 

5,740.932 

745,895 

16,524,491 

6,070,072 

671,435 

—  10.9 

—  5.4 
11.0 

Tennessee  Electric  Power 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

12,850,755 

5,410,418 

1,330,960 

14,023,216 

5,433,833 

1,769,219 

—  8.4 

—  0.4 
—24.9 

Virginia  Electric  4  Power 
(Ye-ar  ended  June  30) 

C.'oes  earnings . 

Net  earnings . 

Net  profit . 

16,304,570 

5,585,073 

2,553,121 

17,073,852 

5,650.626 

2,755,209 

—  4.5 

—  1.2 
—  7.3 

Orarating 
Mtio 
1932  1931 


46  47 


47  52 


43  43 


SI  56 


59  60 


58  58 


60  63 


58  61 


66  67 


Gn^is  earnings  —  Gross  operating  revenue.  Net  eamin^^  —  Earnings  after  de- 
ductiiin  from  gross  earning  of  operating  expenses  taken  to  include  taxes,  deprecia¬ 
tion,  ::i:iintenance,  operating,  et^.  Net  profit  —  Balance  available  from  income 
for  common  stock  dividends. 


HOLDING  CtlMPANlES 


•American  Power  A  Light 

A  subs. 

(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

1932 

$79,056,609 

37,437,910 

15,045,418 

Per 

Cent 

1 93 1  Increase 

$85,337,092  —  7,4 
39,118,346  —  4.3 
18,498,770  —18.8 

Opmting 
Ratio 
1932  1931 

53  54 

American  Water  Works  A 
Electric  A  subs. 

(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

47,013,932 

20,787,924 

4,227,447 

52,252,703  —10.0 
21.693,690  —  4.2 
4,756,328  —  ll.l 

56 

58 

•Associated  Gas  A  Electric 

A  subs! 

(Year  ended  July  31) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

101,518,660 
35,083,011 
Not  given 

105,986.211  —  4.0 
41,743,421  —16.0 
Not  given  .... 

65 

61 

Columbia  Gas  A  Electric 
A  subs. 

(Year  ended  June  30) 

Grose  earnings . 

Net  earnings . 

Net  profit . 

82,722,893 

26,921,408 

12.620,164 

93,429,817  —11.4 
30,981,193  —13.1 
18.130,093  —30.4 

67 

67 

Electric  Power  A  Light 
A  subs^ 

(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

75,930,973 

33,049,258 

9,545,889 

83,597,850  —  9.2 
36,122,724  —  8.5 
13,071,939  —27.1 

56 

57 

Engineers  Public  Service 

A  subs. 

(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

48,282,269 

17,154,487 

3,143,346 

52,743,090  —  8.5 
17,776,224  —  3.5 
4,163,441  —24  6 

65 

66 

National  Power  A  Light 

A  subs. 

(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

74,556,525 

29,923,618 

11,272,330 

78,823.375  —  5  4 
29,976,010  —  0.2 
12,190.425  —  7.5 

60 

62 

North  American  A  subs. 
(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  profit . 

112,595,410 

39,597,926 

19,557,331 

121,827,955  —  7.6 
43,689,672  —  9.3 
24,365,006  —19.8 

65 

64 

United  Gas  Improvement 

A  subs. 

(Year  ended  June  30) 

Gross  earnings . 

Net  earnings . 

Net  ivofit . 

103,791,085 

45,207,940 

32,796,354 

107,436.312  —  3.4 
46,172,105  —  2.1 
35,356,097  —  7.2 

56 

57 

*  Balance  available  for  second  pfd.  and  common  dividends, 
t  Balance  available  for  preferrM  and  common  dividends. 
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Back-to-the-Farm  Move 
Sponsored  by  Utilities 


Executives  of  light  and  power  com¬ 
panies  have  places  of  prominence  on  the 
Midwest  Farm  Committee,  newly  created 
organization  of  four  states,  formed  to 
foster  and  facilitate  a  “back-to-the- 
farm”  movement.  Chambers  of  com¬ 
merce  in  Missouri,  Kansas,  Oklahoma 
and  Arkansas  are  co-operating  in  the 
enterprise.  Unemployment  relief  and 
economic  betterment  are  aims. 

J.  F.  Porter,  president  Kansas  City 
Power  &  Light  Company,  has  been 
named  as  a  Missouri  representative; 
O.  H.  Weddle,  district  manager  Kansas 
Electric  Power  Company,  Emporia,  and 
J.  F.  Owens,  president  Oklahoma  Gas 
&  Electric  Company,  Oklahoma  City, 
are  others  selected  from  the  industry. 
Improved  living  conditions  on  the  farm 
and  electricity’s  contribution  thereto  are 
stressed  as  factors  favoring  the  move¬ 
ment.  Large-scale  advertising  is  being 
used.  Services  of  the  organization  are 
entirely  gratuitous. 


T 


Chicago  District  Picking  Up 

During  recent  weeks  electrical  energy 
production  in  the  Chicago  district  has 
been  gaining  somewhat  compared  with 
the  country  as  a  whole.  It  continues 
to  be  less  than  in  the  corresponding  pe¬ 
riod  last  year,  but  the  discrepancy  has 
lately  been  diminishing.  Percentages 
by  which  current  output  is  lagging  be¬ 
hind  that  of  1931  are  as  follows: 


Week  United 

Ended  States 

August  S7 . 12.3.. 

August  20 . 12.9.. 

August  13 . 13.1.. 

August  6 . 13.1.. 


Central  Chicago 
Industrial  District 
Area 

.  .  .16.2 . 11.8 

.  .  .16.3 . 13.8 

.  .  .16.6 . 13.1 

. .  .16.6 . 14.2 


Commenting  on  the  general  improve¬ 
ment  in  percentages  for  the  latest  week, 
a  report  from  the  Commonwealth  Edi¬ 
son  Company  lists  three'  possible  ex¬ 
planations  :  The  average  temperature 
was  5  deg.  higher  this  year  than  last; 
there  was  a  definite  falling  off  in  busi¬ 
ness  at  this  time  last  year;  there  prob¬ 
ably  is  some  improvement  in  business 
this  year,  but  one  week’s  figures  are  not 
enough  definitely  to  establish  such  a 
conclusion. 


T 


Power  Demand  in  New  York 
Soars  During  Eclipse 

Though  in  a  region  of  but  95  per  cent 
totality  during  the  height  of  the  eclipse 
last  week,  when  the  sunlight  reaching 
the  city  decreased  in  the  proportion  of 
60  to  1,  the  demand  for  electrical  power 
in  New  York  jumped  to  20,000  kw. 
above  the  normal  for  that  time  of  the 
day  and  year,  which  is  around  750,000 
kw.  The  moment  of  maximum  obscura¬ 
tion  was  at  4:34,  but  the  greatest  de- 


Output  Increases  2  per  Cent 


Further  gain  in  central  station 
energy  production  is  indicated  in  the 
1,464,700,000  kw.-hr.  announced  by  the 
National  Electric  Light  Association  for 
the  week  ended  September  3,  against 
1,436,440,000  kw.-hr.  the  week  before. 
Since  the  middle  of  August  the  disparity 
compared  with  1931  has  decreased  in 
successive  weeks  from  13.1  per  cent  to 
12.9,  12.3  and  now  to  10.4  per  cent. 

Closer  approach  to  1931  figures  is  re¬ 
ported  from  every  region.  The  greatest 
relative  gain  has  been  made  on  the 
Atlantic  seaboard,  down  10.1  per  cent 
three  weeks  ago,  now  only  5.8  per  cent. 
In  New  England  alone  the  improvement 
was  nearly  as  great.  During  the  same 


period  the  disparity  in  the  Central  in¬ 
dustrial  area  shrank  from  16.6  to  13.6 
per  cent. 


Weekly  Output,  Millions  of  Kw.-Hr. 


Week  Ended 
September  3. . . . 

August  27 . 

August  20 . 

August  13 . 

.\ugu8t  6 . 

.July  30 . 


1932  1931 

1,465  1,636 

1,436  1,638 

1,432  1,643 

1,415  1,629 

1.427  1,643 

1,440  1,644 


1930  1929 

1,630  1,675 

1,688  1,762 

1.691  1,750 

1.677  1,733 

1.692  1,730 

1.678  1,725 


Per  Cent  Change  from  1931 


Region 

Atlantic  Seaboard . 

New  England  alone. . . . 

Central  industrial . 

Pacific  Coast . 

United  States . 


. - Week  Ended - • 

Sept.  3  Aug.  27  Aug.  20 

—  5.8  —  8.2  —  8.8 

—  7.5  —  8.6  —  9.1 

—  13.6  —15.2  —16.3 

—  10.5  —11.9  —12.4 

—  10.4  —12.3  —12.9 


▼ 

mand  came  at  4 :40  p.m.,  when,  accord¬ 
ing  to  the  New  York  Edison  Company, 
the  excess  above  normal  rose  to  50,000 
kw.  or  more. 

Edison  engineers  assume  that  at  the 
darkest  moment  most  citizens  were  out¬ 
side  of  their  homes  and  offices  looking 
at  the  sun  and  that  when  they  returned 
indoors  and  found  it  to  be  darker  than 
it  had  seemed  outside  the  power  demand 
went  up.  This  explanation  was  borne 
out  by  statements  made  by  engineers  of 
the  Electrical  Testing  Laboratories, 
where  the  decrease  in  light  was  meas¬ 
ured  by  a  photometer. 

T 

Central  West  Deposits 
Assure  Refunding  Plan 

Reports  indicate  that  93  per  cent  of  the 
holders  of  the  matured  7  per  cent  three- 
year  notes  of  the  Central  West  Public 
Service  Company  have  agreed  to  the 
exchange  of  these  matured  obligations 
for  new  7  per  cent  three-year  gold  notes. 


This  and  the  decision  of  the  company 
to  pay  interest  overdue  on  the  three 
series  of  its  first  lien  collateral  bonds 
indicate  a  strong  probability  that  the 
receivership  applied  for  in  Chancery 
Court,  Wilmington,  Del.,  on  June  8  can 
be  averted.  The  court  has  been  holding 
its  decision  in  abeyance  pending  the 
outcome  of  the  exchange  proposals. 

Although  deposits  are  swiftly  ap¬ 
proaching  100  per  cent,  the  company  has 
delayed  declaring  the  plan  of  exchange 
operative  in  order  to  give  the  remaining 
holders  an  opportunity  to  participate  in 
the  offer.  The  closing  date  for  ex¬ 
change,  originally  set  for  September  IS, 
has  been  postponed. 

The  next  maturity  of  the  company 
will  come  due  on  December  15  ne.xt, 
when  $2,800,000  of  series  C  first  lien 
bonds  will  fall  due.  Payment  of  May  1 
interest  on  its  6  per  cent  debentures  and 
of  its  December  1  interest  on  these  and 
its  5^  per  cent  first  lien  bonds  remains 
a  problem  which  is  foreseen  as  greatly 
simplified  by  the  success  of  the  note 
exchange  plan. 
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Mississippi  Power  Dam 
Opposed  in  Missouri 

Application  for  a  preliminary  permit  for 
the  construction  of  a  power  dam  on  the 
Mississippi  River  near  the  Chain  of 
Rocks  Bridge,  St.  Louis,  Mo.,  is  pro¬ 
tested  in  a  petition  filed  in  the  County 
Court  of  St.  Charles  County  by  128 
property  owners. 

Objectors  to  the  project  stated  that 
back  water  from  the  dam  would  per¬ 
manently  cover  30,000  acres  of  land, 
and  that  in  addition  60,000  to  90,000 
acres  of  land  would  be  affected  by  seep 
water.  It  was  also  stated  that  a  great 
amount  of  taxable  property  would  be 
lost  to  the  county,  and  that  the  seep 
water  would  impair  the  health  of  the 
residents. 

The  County  Court  will  file  the  peti¬ 
tion  and  the  list  of  objections  with 
the  Federal  Power  Commission. 

The  application  for  the  power  project 
stated  that  the  proposed  dam  will  be  a 
constant  overflow  dam,  and  that  it  will 
develop  175,000  hp.,  which  would  be 
used  to  serve  industries  to  be  located 
near  the  site  of  the  dam.  The  appli¬ 
cation  was  filed  with  the  Federal  Power 
Commission  by  Carl  G.  Stifel,  a  real 
estate  man  of  St.  Louis. 

T 

Adequacy  Wiring  Standards 
of  Joint  Industry  Conference 

Recommended  standards  for  electrical 
wiring  in  residences  and  apartments, 
long  under  discussion  (Electrical 
World,  February  6,  page  261)  have  at 
last  been  agreed  upon  by  a  joint  indus¬ 
try  conference  of  which  E.  A.  Brand 
of  the  Buffalo,  Niagara  &  Eastern 
Power  Corporation  is  chairman.  The 
standards  are  sponsored  by  the  Artistic 
Lighting  Equipment  Association,  Asso¬ 
ciation  of  Electragists  International, 
Illuminating  Engineering  Society,  Na¬ 
tional  Electric  Light  Association,  Na¬ 
tional  Electrical  Manufacturers’  Asso¬ 
ciation,  National  Electrical  Wholesalers’ 
Association,  Society  for  Electrical  De¬ 
velopment,  Inc.,  and  indorsed  by  the 
International  Association  of  Electrical 
Inspectors. 

The  standards  have  been  selected  to 
assure  a  reasonable  efficiency  and  con¬ 
venience  and  to  avoid  the  necessity  for 
major  changes  in  wiring  capacity  fol¬ 
lowing  the  completion  of  the  structure. 
The  recommendations  do  not  deal  with 
installation  methods  or  materials,  but 
are  confined  to  provisions  for  the  num¬ 
ber  of  outlets,  their  nature  and  control 
and  the  method  of  supplying  service  to 
them. 

Reasonable  provision  for  future  de¬ 
velopment  of  electric  household  applica¬ 
tions  has  been  anticipated,  it  is  claimed, 
in  lioth  the  determination  of  wire  sizes 


and  the  location  of  lighting  and  appli¬ 
ance  outlets  or  connections.  At  the 
same  time,  consideration  has  been  given 
to  economy  of  installation  by  requiring 
a  minimum  number  of  branch  circuits 
to  provide  adequate  capacity. 

These  standards  are  offered  as  repre¬ 
senting  a  standard  of  adequacy  appli¬ 
cable  on  a  national  scale  and  without 
the  detailed  requirements  sometimes  dic¬ 
tated  by  local  conditions.  They  are  spe-, 
cifically  mentioned,  therefore,  as  not 
conflicting  with  local  Red  Seal  stand¬ 
ards.  Full  copies  of  the  standards  may 
be  obtained  from  any  of  the  eight  spon¬ 
soring  and  indorsing  bodies. 

T 

Montreal  Board  Considers 
City-Owned  Plant 

The  city  of  Montreal  is  again  seriously 
considering  constructing  its  own  hydro¬ 
electric  plant  as  a  part  of  the  aqueduct 
system.  Figures  on  construction  costs 
and  estimates  are  being  studied  and  ex¬ 
perts  have  already  predicted  an  annual 
saving  of  $300,000.  The  plan  covers 
supply  of  power  to  run  the  pumps  of  the 
aqueduct,  to  illuminate  city  buildings 
and  streets,  but  only  in  that  area  of 
Montreal  covered  by  the  conduit  lighting 
system.  In  that  area  the  city  is  pro¬ 
prietor  of  the  conduits,  and  can  there¬ 
fore  control  power  lines. 

Belief  is  expressed  that  for  $3,000,000 
the  hydro  plant  could  be  built.  Against 
that  is  the  annual  bill  of  $750,000  which 
the  city  now  pays  to  private  enterprise 
for  current  and  power.  Before  the  proj¬ 
ect  can  be  proceeded  with,  however, 
there  will  be  a  fight  over  claims  of  the 
Montreal  Light,  Heat  &  Power  Con¬ 
solidated  to  rights  in  the  St.  Lawrence 
River  waters  below  the  company’s  ex¬ 
isting  plant  in  the  stream  opposite 
Ville  LaSalle,  that  claim  covering  the 
spot  wdiere  the  city’s  hydro  spillway 
would  empty  into  the  river. 

Should  that  obstacle  be  beyond  re¬ 
moval,  there  is  a  proposal  that  the  city 
should  in  any  new  contract  it  makes 
with  private  companies  for  light  and 
power — and  that  contract  is  now  pend¬ 
ing — require  a  clause  that  in  a  stated 
period  the  way  would  be  opened  for  the 
city  to  build  its  hydro  plant  and  furnish 
power  for  the  aqueduct  pumps. 

T 

Seattle  Has  Large  Crane 

Said  to  be  the  largest  power  crane  ever 
built,  a  3(X)-ton,  two-trolley  traveling 
crane  for  use  in  the  83,000-hp.  Skagit 
River  power  plant  at  Diablo  Dam  has 
just  been  shipped  to  the  Department  of 
Lighting,  Seattle,  Wash.  Weighing 
approximately  392,800  lb.,  it  is  provided 
with  seven  motors.  It  was  built  by  the 
Harnischfeger  Corporation,  Milwaukee, 
Wis. 


Major  New  Construction 
This  Week 

LjEAVy-DUTY  MOTORS  and  con- 
I  •  trols,  transformers,  regulators,  pump¬ 
ing  machinery  and  conveyors  will  be  in¬ 
stalled  by  Sinclair  Refining  Company  at 
Argentine  and  Coffeyville,  Kan.  A 
$2,000,000  expansion  program. 

Plans  being  completed  and  work 
soon  begins  by  Potomac  Electric  Power 
Company,  Washington,  D.  C.,  on  a 
35,000-l<w.  steam-electric  generating  | 
plant  in  Buzzard’s  Point  district,  with 
provision  for  later  expansion  to  200,- 
000-kw.  capacity.  Cost  over  $3,500,-  | 

000  with  transmission  lines,  etc. 

Machine  drives,  motors  and  controls, 
transformers  and  accessories,  etc.,  re¬ 
quired  for  $200,000  dry  ice  manu-  j 
facturing  plant  at  Los  Angeles,  Calif., 
by  Pacific  Carbonic  Ice  Company, 
Orange,  Calif.. 

Heavy-duty  motors  and  controls, 
machine  drives,  regulators  and  auxiliary 
electrical  equipment  will  be  installed  at 
Weirton,  W.  Va.,  mill  of  National 
Steel  Corporation  for  a  $700,000  ex¬ 
pansion  and  improvement  program. 

Bond  issue  of  $745,000  is  being  ar¬ 
ranged  by  Fort  Collins,  Colo.,  for  a  city- 
owned  electric  light  and  power  plant. 

Machine  drives,  motors  and  controls, 
regulators,  conveying  and  other  elec¬ 
trical  equipment  will  be  installed  in 
Corinth,  N.  Y.,  mill  of  International 
Paper  Company.  Expansion  and  im¬ 
provement  project  to  cost  about 
$100,000. 


Utility  Must  Pay 
for  Line  Extension 

The  cost  of  constructing  a  2-mile  exten¬ 
sion  of  the  Potomac  Electric  Pbwer 
Company  to  supply  current  to  the  House 
of  Reformation  at  Cheltenham  will  have 
to  be  assimilated  by  the  company,  the 
Public  Service  Commission  of  Mary¬ 
land  ruled  last  week.  Under  the  ruling 
the  company  is  ordered  to  complete  the 
extension  as  soon  as  possible  and  also 
to  base  its  charges  on  the  low  farm  rate 
for  light  and  power.  The  company  had 
informed  the  applicant  that  the  billing 
would  be  under  the  straight  commercial 
rating  and  that  the  cost  of  the  extension 
— $1,350 — would  have  to  be  carried  by 
the  subscriber.  The  commission  decreed 
that  the  business  to  be  obtained  by  the 
company  through  the  extension  would 
amount  to  more  than  $600  and  that  it 
would  also  acquire  ten  other  private  sub¬ 
scribers  along  the  route. 

T 

New  York  Metal  Prices 

Aufc.  30.  1932 
Cent*  per 
Pound 

Copper,  electrolytic .  5.50 

Lead,  Am.  S.  A  R.  price.  3. 60 

Antimony .  5.50 

Nickel  ingot .  35.00 

Zinc,  spot .  3.15 

Tin,  Straits .  24.50 

Aluminum,  99  per  cent.  .  23. 30 


Sept.  6.  1932 
Cents  per 
Pound 
6.00 
3.60 

5.50 
35.00 

3.50 
25.25 
23.30 
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insull  Receivers'  Pay  Cut 

“Hopeful  that  the  services  to  be  ren¬ 
dered  in  the  future  will  be  less  arduous,” 
Judge  Lindley  allowed  compensation  of 
$7,500  each  to  two  receivers  of  Insull 
Utility  Investments  and  equal  amounts 
to  the  counsel  of  each  for  services  from 
April  15  to  September  15.  The  receivers 
had  petitioned  for  $10,000.  Judge  Lind¬ 
ley  also  referred  to  the  hope  that  the 
“estate  be  not  exhausted  by  administra¬ 
tive  expenses.” 

T 

Power  District  Foes  Win  Point 

Opponents  of  the  creation  of  a  municipal 
power  district  in  the  city  of  Spokane 
won  a  point  last  week  when  Judge 
Huneke  held  the  petitions  for  the  district 
defective,  enjoined  the  county  commis¬ 
sioners  from  considering  them  further 
and  enjoined  the  election  board  from 
placing  the  issue  on  the  November 
ballot.  The  decision  means  an  end  to 
the  city  power  proposal  this  year.  The 
preceding  week  Judge  Witt  threw  out 
the  county  power  petition,  holding  that 
the  petitions  did  not  comply  with  the 
law. 

T 

New  Mexico  Commission  Expands 

Enlarging  its  scope  of  regulatory  activi¬ 
ties  to  include  the  ginning  of  cotton  the 
New  Mexico  Corporation  Commission 
has  set  a  precedent  in  rate  regulation 
and  jurisdiction.  Owners  now  plan  a 
battle  denying  cotton  gins  to  be  public 
utilities.  Chairman  H.  H.  Williams  of 
the  commission  points  out  that  in  fifteen 
formal  hearings,  involving  in  one  case 
or  another  all  the  47  gins  of  the  state, 
rates  have  been  fixed  and  jurisdiction 
established,  but  that  the  present  con¬ 
troversy  arises  over  a  rule  designed  to 
prevent  rebate  evasions  of  set  rates. 

T 

Swiss  Railways  to  Expand 

Further  electrification  of  the  Swiss  rail¬ 
ways  during  the  next  few  years  will 
necessitate  construction  of  a  new  power 
station,  plans  for  which  are  being  made 
at  present.  This  will  be  a  hydro-electric 
plant  with  a  reservoir,  near  Einsiedeln, 
about  5  miles  long  and  a  mile  wide. 
Production  of  110,000  hp.  of  single-  and 
three-phase  energy  is  planned. 

T 

Preferred  Stock  Sold  at  Auction 

Pursuant  to  order  of  the  Massachusetts 
Department  of  Public  Utilities  dated 
May  6,  1932,  11,975  shares  of  New 
England  Power  Company  6  per  cent 
cumulative  preferred  stock  have  been 
sold  at  auction  at  $100  a  share  in  Bos¬ 
ton.  In  May  the  company  offered  its 
preferred-share  holders  the  right  to  sub¬ 
scribe  for  12,000  additional  shares  at 


par,  but  in  view  of  market  conditions 
only  25  shares  were  taken.  In  accord¬ 
ance  with  Massachusetts  law,  all  shares 
not  taken  by  shareholders  must  be  sold 
at  public  auction. 

T 

No  Atlantic  City  Referendum 

The  Atlantic  City  (N.  J.)  Commission 
has  declined  by  resolution  to  authorize 
a  referendum  for  municipal  ownership 
of  the  local  gas  and  electric  plants.  The 
commissioners  denied  the  validity, 
legality  or  effectiveness  of  petitions  urg¬ 
ing  a  popular  vote  on  the  question.  The 
resolution  also  pointed  out  that  Atlantic 
City  was  not  in  a  position  to  finance 
the  acquisition  of  the  two  utilities. 

T 

Unless  we  solve  the  problems  of  dis¬ 
tribution,  of  mass  purchasing  power, 
then  your  efforts  in  improving  engineer¬ 
ing  technique  and  devising  means  of 
increasing  production  will  be  doomed 
to  fail. 

DAVID  E.  LILIENTHAL, 
Wisconsin  Public  Service  Commissioner 

Mr.  Lilienthal  warned  the  National 
Association  of  Power  Engineers, 
meeting  in  Milwaukee  this  week,  of 
the  probable  end  of  another  new 
era  of  1929  origins. 

▼ 

Potomac  Edison  Valuation 

Hearings  in  the  valuation  case  of  the 
Potomac  Edison  Company  have  been 
concluded  by  the  Maryland  Public  Serv¬ 
ice  Commission.  Arguments  have  been 
brought  to  an  end  and  each  side  has 
filed  briefs.  The  commission  now  has 
the  subject  under  consideration.  Repre¬ 
sentatives  of  the  company  placed  a  valu¬ 
ation  of  $19,470,590  on  the  electric  prop¬ 
erties  of  the  company,  while  engineers 
of  the  commission  value  these  properties 
at  but  $10,569,837. 

V 

New  Plant  in  Iowa 

Iowa  Electric  Light  &  Power  Company 
has  completed  a  $300,000  plant  midway 
between  Tama  and  Toledo,  Iowa,  and  is 
preparing  for  a  formal  opening.  The 
power  house  includes  two  eight-cylinder 
840-kw.  Diesel-driven  generators. 

T 

Rate  Reduction  Avoids  Tax 

Approval  by  the  Wisconsin  Public 
Service  Commission  has  been  afforded 
a  plan  of  the  Black  River  Falls  munic¬ 
ipal  electric  utility  to  reduce  rates  by  3 
per  cent  to  save  residential  and  com¬ 
mercial  consumers  the  amount  of  the  3 
per  cent  federal  tax  now  in  effect.  In 
reviewing  the  fact  that  since  the  federal 
levy  is  applicable  to  domestic  and  com¬ 
mercial  customers  but  not  industrials, 
the  commission  found  that  in  omitting 
the  industrial  users  “the  resulting  rate 
schedules  would  not  be  unjust  or  dis¬ 
criminatory.” 


Maryland  Auction  Date  Reset 

The  receiver  for  the  Annapolis  & 
Chesapeake  Bay  Power  Company,  Albert 
G.  Towers,  has  fixed  September  30  as 
the  date  on  which  the  company’s  proper¬ 
ties  will  be  offered  for  sale  at  public 
auction.  The  sale  will  take  place  at  the 
Court  House,  Annapolis.  The  receiver 
will  sell  the  property  under  a  new  decree- 
signed  in  the  United  States  District 
Court.  Baltimore,  on  a  petition  filed  by 
the  Consolidated  Gas,  Electric  Light  & 
Power  Company  (Electrical  World, 
September  3,  page  292). 

T 

Public  Service  Stockholders  Up 

During  the  first  seven  months  of  1932 
the  number  of  shareholders  listed  on  the 
books  of  the  Public  Service  Corporation 
of  New  Jersey  increased  by  1,890,  reach¬ 
ing  a  total  of  91,340  on  August  31,  a 
new  high  record  in  the  history  of  the 
corporation. 

T 

Cookery  Council  Issues  Plan  Book 

As  the  introductory  step  of  the  nation¬ 
wide  co-operative  movement  to  promote 
organized  concentration  on  the  sale  of 
electric  cookery,  the  National  Electric 
Cookery  Council  has  issued  for  distri¬ 
bution  throughout  the  industry  a  plan 
book,  outlining  an  energetic  program 
for  the  promotion  of  the  electric  range 
as  the  new  market  for  the  electrical 
industry. 

T 

No  Power  District  for  Oregon 

Oregon  Hydro-Electric  Commission  is 
without  any  proper  legal  authority  to 
proclaim  the  official  formation  of  the 
Tillamook  public  utility  district  on  the 
ground  that  two  voting  precincts  de¬ 
clined  to  lend  approval  to  the  proposed 
project.  This  is  the  holding  of  the 
state  Attorney-General  in  an  opinion 
written  for  the  commission,  and  which 
virtually  invalidates  the  results  of  an 
election  just  held  for  the  purpose  of 
determining  the  will  of  the  people  as 
regards  to  whether  or  not  the  district 
proposed  be  created.  According  to  the 
opinion  no  such  district  can  be  formed 
unless  each  and  every  municipality  and 
parcel  of  territory  included  in  the  proj¬ 
ect  votes  favorably  for  district  creation. 
Consequently  this  particular  district 
formation  must  be  abandoned  until  fur¬ 
ther  elections  are  held. 

▼ 

Dnieprostroy  Cost  Data 

Due  to  a  typographical  error  the  cost 
for  the  756,000-hp.  Dnieper  River  hydro 
development  in  Soviet  Russia  appeared 
in  the  August  27  issue  of  Electrical 
World,  page  257,  as  $11,000,000.  This 
sum,  according  to  the  information  avail¬ 
able,  should  have  been  $110,000,000. 
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Westinshouse  to  Promote 
Three-Point  Meter  Plan 

Through  the  co-ordination  of  three  im¬ 
portant  elements  in  a  plan  for  simplified 
and  more  economical  domestic  metering 
Westinghouse  Electric  &  Manufacturing 
Company  hopes  to  secure  additional 
meter  business  at  this  time.  The  new 
system  is  applicable  to  old  services  as 
well  as  to  new  ones  and  its  exploitation 
now  logically  follows  President  Hoover’s 
inauguration  of  a  rehabilitation  program. 

Essentially,  the  Westinghouse  plan 
combines  a  new  detachable  watt-hour 
meter,  the  “nofuze”  load  center  and 
stroboscopic  meter  testing.  It  provides 
for  mounting  the  detachable  meter  on 
the  outside  of  a  house  exactly  opposite 
a  “nofuze”  load  center  installed  in  the 
kitchen,  thus  eliminating  long  runs  of 
wiring,  and  for  quick,  convenient  test¬ 
ing  by  means  of  a  portable  stroboscope. 

The  new  meter,  which  is  called  by 
the  company  the  type  OC  detachable,  re¬ 
quires  no  expensive  meter  box,  but  the 
registering  element  is  protected  by  a 
weatherproof  case.  Being  outside  it  is 
always  accessible  for  reading.  The 
Westinghouse  company  estimates  that 


the  inaccessibility  of  indoor  meters 
causes  15  to  20  per  cent  of  the  monthly 
revenue  to  be  delayed  a  month  unless 
return  trips  are  made.  When  these  are 
made  the  cost  of  reading,  it  is  estimated, 
increases  as  the  square  of  the  number 
of  trips.  Detachable  meters  eliminate 
postcard  schemes,  save  the  meterman’s 
time  and  promote  customer  good  will  by 
eliminating  the  necessity  of  interrupting 
the  housewife’s  work. 

The  meter  is  designed  to  plug  into 
and  pull  out  of  the  circuit.  This  elimi¬ 
nates  danger  of  injury  to  the  tester.  No 
permanently  installed  test  facilities  are 
necessary  because  of  provision  for  easily 
carried  test  facilities.  Elimination  of 
test  features  installed  at  every  meter 
saves,  according  to  Westinghouse,  ap¬ 
proximately  $1.25  per  meter.  The  port¬ 
able  stroboscope  effects  quick  checking 
and  synchronization  of  the  meter  on  test 
with  one  of  known  calibration. 

The  elimination  of  fuses  by  the  use 
of  small  circuit  breakers  mounted  in  a 
“nofuze”  load  center  is  part  of  the  plan, 
affording  foolproof,  easily  controlled 
house  circuit  operation.  To  the  central 
station  it  means  less  money  spent  on 
service  calls  and  the  customer’s  greater 
satisfaction  with  the  service  rendered. 


T 

800,000,000-CP.  SEARCHLIGHT  HAS  NINE  BEAMS 


Said  to  be  a  radically  new  idea  in  searchlights  and  one  which  greatly 
increases  the  anti-aircraft  value  of  such  services  this  equipment  has 
just  been  demonstrated  at  Fort  Totten,  N.  Y.  By  means  of  a  series 
of  mirrors  placed  at  certain  angles  in  a  frame  in  front  of  the  search¬ 
light  lens  the  single  high-intensity  beam  is  broken  up  into  nine  or 
more  separate  beams,  thus  greatly  increasing  the  area  lighted  up.  Ex¬ 
perts  claim  it  to  be  the  first  major  advancement  in  anti-aircraft 

protection. 
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Beginning  this  month  Westinghouse 
will  promote  the  combined  application 
of  these  three  pieces  of  equipment  in 
the  new  metering  system. 

T 

Good  Lishtins  Shows 
Reduced  School  Failures 

Faced  with  the  statements  of  educators 
that  from  8  to  15  per  cent  of  school 
children  acquire  defective  vision  within 
the  few  years  of  their  school  lives,  engi¬ 
neers  of  the  Alabama  Power  Company 
and  the  General  Electric  Company 
sought  the  aid  of  R.  E.  Thompson, 
superintendent  of  the  city'  schools  at 
Tuscumbia,  Ala.,  in  an  experiment  un¬ 
dertaken  to  prove  that  poor  lighting  in 
the  average  school  is  robbing  the  nation’s 
children  of  good  vision. 

Two  rooms  were  selected  containing 
the  same  floor  space  and  window  area 
and  with  the  same  exposure  to  the  sun. 
Each  was  already  equipped  with  two 
150- watt  direct  lighting  fixtures  con¬ 
trolled  by  a  wall  switch.  In  one  this 
lighting  equipment  was  permitted  to  re¬ 
main  unchanged,  and  in  the  other  it  was 
replaced  with  four  300-watt  totally  in¬ 
direct  fixtures  controlled  by  a  General 
Electric  photoelectric  relay  or  “electric 
eye.”  An  equal  number  of  pupils  of  the 
same  rating  were  assigned  to  each  room, 
care  being  taken  to  balance  the  groups 
in  talents,  intelligence  and  past  achieve¬ 
ments.  The  two-year  test  is  said  to  have 
resulted  in  a  reduction  of  20  per  cent 
in  failures  in  the  light-controlled  room, 
as  compared  with  the  other  room. 
Oculists  and  educators  are  reported  to 
have  viewed  the  experiment  with 
interest.  y 

Electric  Towing  Popular 
Along  French  Canals 

Electric  towing  equipment  is  fast  replac¬ 
ing  mules  and  horses  on  the  French 
canals.  Towing  is  effected  by  electric 
tractors  operating  on  rails  built  along 
the  canal  banks  and  supplied  with  power 
by  substations  as  far  as  12  miles  distant. 

The  canals  and  waterways  between 
Paris  and  Belgium  were  equipped  for 
electric  haulage  over  a  distance  of  more 
than  180  miles,  of  which  36  miles  has 
been  added  during  the  last  year. 
Mechanical  towing  apparatus  has  been 
in  operation  on  the  Paris-Strasbourg 
canal  routes  for  more  than  a  year,  giv¬ 
ing  a  marked  impetus  to  Franco-Swiss 
traffic.  On  the  canals  connecting  the 
Marne  with  the  Rhine  and  the  Meuse 
installation  has  been  more  recent,  being 
in  the  course  of  construction  at  the  pres¬ 
ent  time  or  completed  since  the  begin¬ 
ning  of  the  year. 

At  the  beginning  of  last  June  elec¬ 
trical  towing  facilities  were  available  on 
420  miles  of  canals  in  the  north  and 
east  of  France. 
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The  war  about 
wiring  materials 

For  more  than  five  years  there  has  been  a  war 
on  among  electrical  men  over  wiring  materials. 
The  power  companies  have  been  demanding 
cheaper  methods  of  wiring  to  cut  down  the  cost 
of  installations.  The  contractors  have  been  pro¬ 
moting  all-metal  construction  against  all 
other  approved  materials.  The  manufacturers 
have  split  into  several  clans,  each  battling  for  his 
own.  It  has  been  a  dog  fight,  with  much  good 
sweat  and  tears  and  untold  energy  wasted  in  the 
heat  of  family  friction,  that  might  have  been 
applied  to  selling  in  the  marketplace. 

The  electrical  business  is  apparently  not  yet  old 
enough  to  have  shaken  off  its  engineering  view¬ 
point  and  become  market-minded.  Manufac¬ 
turers  of  automobiles  do  not  struggle  to  make  the 
public  or  trade  believe  that  the  other  type  of  car 
should  not  be  used.  They  sell  their  own.  Manu¬ 
facturers  of  building  materials  do  not  attempt  to 
keep  the  competitors’  goods  out  of  the  market¬ 
place.  They  sell  their  own.  They  know  that 
their  products  will  find  their  own  place  in  public 
favor  if  they  promote  them  with  sufficient  appeal. 

The  same  opportunity  awaits  the  champions  of 
electrical  wiring  materials  if  they  will  bury  their 
hatchets,  long  gory  with  each  other’s  blood,  and 
start  working  together  to  get  more  adequate  in¬ 
stallations  in  every  home.  The  National  Electrical 
Code  approves  various  types  of  wiring  as  safe 
under  prescribed  conditions.  A  man  can  buy 
different  grades  of  wiring  just  as  he  can  buy 
different  quality  in  socks.  And  the  best  quality 
costs  the  most  and  is  worth  it.  A  vast  market 


O  R  I  A  L  S 

L.W.W.MORROW 

Editor 


has  been  built  up  for  both  cheap  and  expensive 
socks  among  the  people  who  prefer  to  buy  that 
way,  and  just  so  each  type  of  wiring  will  prosper 
according  to  its  appeal  and  worth. 

The  point  is  that  destructive  competition  be¬ 
tween  products  simply  kills  the  market.  The  war 
about  wiring  materials  has  frittered  away  an 
infinite  amount  of  thought  and  time  and  power 
that  might  have  been  applied  to  creating  demand. 
Isn’t  it  time  to  organize  this  energy  into  construc¬ 
tive  co-operation  in  which  each  manufacturer  will 
trust  his  product  and  his  selling  to  bring  him  his 
share  of  the  prosperity?  Some  progress  has  al¬ 
ready  been  made  in  the  Middle  West,  between 
the  power  companies  and  the  electragists.  After 
all,  what  is  best  for  the  public  is  best  for  the 
industry,  and  new  material  not  yet  approved  may 
still  be  safe.  Let’s  end  this  defense  of  products 
against  progress. 


Commissions  should 
explain  findings 

The  closely  knit  reasoning  which  accompanies 
higher  court  decisions  constitutes  a  major 
element  of  their  value  to  the  legal  profession. 
The  same  thing  is  true  in  the  field  of  commission 
regulation.  In  disputed  cases  both  sides  are 
entitled  to  be  told  why  the  adjudicating  tribunal 
takes  the  stated  position.  The  mere  utterance, 
sometimes  comprising  the  only  comment  in  a  de¬ 
cision  of  a  regulatory  body,  that  “the  board,  after 
giving  due  consideration  to  the  facts,  concludes 
that  injustice  will  not  be  the  result  of  the  finding," 
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lacks  helpfulness  as  a  guide  toward  future  pro¬ 
cedure.  It  deprives  both  sides  of  a  necessary 
interpretation  of  the  state’s  attitude  toward  the 
contentions  at  stake  and  it  leaves  unsettled  points 
of  interest  which  bear  very  closely  upon  company 
policies  and  relations  with  customers  and  public 
authorities. 

Since  correct  decisions  are  the  fruit  of  close 
study,  the  main  lines  of  thought  which  guide  a 
regulatory  body  to  a  specific  finding  should  be 
defined  in  the  commission’s  pronouncements. 
Interested  parties  are  entitled  to  them  in  common 
fairness,  and  there  can  be  little  doubt  that  one 
of  the  main  factors  in  the  success  and  preservation 
of  state  regulation  during  the  present  century 
has  been  the  frankness  with  which  most  of  these 
tribunals  have  set  forth  their  positions  in  con¬ 
troversial  matters  brought  before  them.  The 
practice  should  be  made  unanimous. 

Series  rectifying  tubes 

IN  ALL  of  the  usual  methods  of  connecting  rec¬ 
tifying  vacuum  tubes  for  obtaining  high  con¬ 
tinuous  voltages  from  alternating  circuits  the  tube 
is  subjected,  in  the  non-conducting  half-wave,  to 
the  full  alternating  voltage.  This  limits  the  value 
of  the  voltage  rectified  to  that  of  the  flashover 
value  of  the  tube.  While  such  tubes  have  been 
constructed  for  200  kv.  or  more,  they  must  obvi¬ 
ously  be  large  and  expensive,  and  as  a  consequence 
this  simple  method  for  obtaining  a  continuous 
voltage  has  not  been  practicable  except  in  the  rela¬ 
tively  low-voltage  range. 

The  series  connection  of  a  number  of  less  elab¬ 
orate  tubes  of  lower  voltage  rating  is  obviously 
the  next  thought  in  an  effort  to  utilize  this  prin¬ 
ciple.  It  is  immediately  found,  however,  that  in 
such  a  series  connection  the  capacities  between 
filament  and  plate,  and  particularly  filament  and 
grid,  appear  as  seriously  disturbing  factors.  The 
distribution  of  alternating  voltage  over  a  series 
of  such  tubes  results  in  great  inequalities  of  the 
distribution  of  voltage,  giving,  in  fact,  a  greatly 
exaggerated  example  of  the  same  type  of  unequal 
distribution  that  arises  in  the  case  of  a  string  of 
porcelain  high-voltage  insulator  units.  Just  as  in 
this  latter  case  the  conditions  can  be  improved  by 
an  adjustment  of  the  values  of  the  capacities  of 
the  individual  units,  so  it  has  now  been  shown  that 
the  same  principle  may  be  used  for  an  equalization 


of  the  distribution  of  a  series  of  rectifying  tubes. 
As  a  consequence  satisfactory  operation  is  pos¬ 
sible  in  a  greatly  simplified  set-up  for  obtaining 
high-voltage  direct  current  directly  from  the  cor¬ 
responding  alternating-current  circuit.  The  de¬ 
scription  of  this  development  is  found  in  the 
Archiv  fiir  Elektrotechnik,  May  18,  1932,  page 
301. 

Redistribution  of  capacitances  between  the 
series  connected  tubes  is  accomplished  by  shunting 
the  individual  tubes  with  external  capacitance  suit¬ 
ably  graded  through  the  series.  The  capacitances 
to  earth  through  the  filament  circuit  are  adjusted 
by  an  actual  space  separation  from  earth  poten¬ 
tial  of  each  separate  filament,  together  with  its 
heating  source. 

Very  satisfactory  performance  of  this  unit  is  re¬ 
ported.  Thus,  these  old  principles  in  this  new 
application  should  make  it  very  much  simpler  than 
heretofore  to  obtain  high  continuous  voltage,  for 
which  there  is  increasing  demand  for  testing  and 
other  purposes. 

Voltage  surveys  on  a 
significant  basis 

Many  voltage  surveys  have  been  made  a 
“spot”  basis.  Graphic  meters  have  been 
installed  in  selected  key  locations  on  the  distribu¬ 
tion  system,  but  in  few  cases  have  they  been  placed 
anywhere  except  on  the  secondary  lines  and  serv¬ 
ices.  The  question  still  unsettled  by  the  results 
of  such  a  survey  is  what  influence  other  loads  and 
other  system  operating  factors  have  upon  the 
local  range  of  customer  voltage. 

Any  extended  survey  embracing  the  various 
radial  links  from  bus  to  service  entrance  would 
be  expensive  from  the  standpoint  of  investment 
in  meters.  Nevertheless,  there  is  much  of  value 
to  be  learned  from  a  simultaneous  record  of  load 
and  voltage  changes  all  the  way  from  substation 
to  customer  meter.  Chart  instruments  on  both 
sides  of  the  regulators,  at  primary  load  centers,  at 
ends  of  laterals,  on  both  sides  of  transformers,  at 
secondary  load  centers,  as  well  as  at  customer 
entrances,  will  show  where  correction  may  be  ap¬ 
plied  most  effectively  and  economically.  The 
latter  matter  really  constitutes  a  survey;  the 
method  first  mentioned  is  hardly  more  than  an 
ascertainment  of  compliance  with  standards. 
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Carrier-Current  Relaying 

Proves  Its  Effectiveness 


By  PHILIP  SPORN  and  CHARLES  A.  MULLER 

American  Gas  &  Electric  Company,  New  York,  N.  Y. 


WITH  the  general  development  of  the  5-  to  8-cycle 
high-voltage  breaker  and  the  modernization  of 
many  of  the  older  type  breakers  to  give  sub¬ 
stantially  the  same  speeds  the  necessity  for  bringing  the 
relay  systems  in  harmony  with  this  faster  speed  of  break¬ 
ers  so  as  to  take  full  advantage  of  their  possibilities  of 
fast  clearing  has  become  manifest. 

To  obtain  high-speed  relaying  a  number  of  schemes, 
each  more  or  less  limited,  and  many  of  them  rather  ex¬ 
pensive,  particularly  when  their  limitation  is  taken  into 
account,  have  been  developed.  Among  them  are  the  in¬ 
stantaneous  overcurrent  relay  definitely  set  to  clear  faults 
within  a  definite  distance  of  the  outgoing  bus,  balanced 
line  relays,  which,  of  course,  cannot  be  made  to  function 
when  one  of  the  circuits  is  out  or  when  both  circuits  of 
a  double-circuit  line  are  in  trouble  and  reactance  and 
impedance  distance  relays  of  various  types.  Of  these  the 
latter  two  are  by  far  the  most  elaborate;  yet  in  spite  of 
that  they  offer  the  possibility  of  satisfactory  phase-to- 
phase  protection  only  for  approximately  80  per  cent  of  the 
length  of  any  particular  section  between  which  they  are 
installed.  The  same  objection  as  to  lack  of  complete  sec¬ 
tion  protection  can  be  raised  against  the  scheme  of  using 
instantaneous  current  type  relays,  although  these  can 
be  used  both  for  phase  and  ground  protection ;  obviously, 
however,  as  long  as  current  is  the  only  basis  of  selection 
complete  protection  cannot  be  obtained,  and  to  obtain  that 
some  system  of  back-up  relays  must  be  depended  upon. 

The  only  relay  scheme  that  has  ever  been  proposed  for 
giving  complete  and  rapid  protection  to  any  line  section 
over  its  entire  distance,  regardless  of  the  type  of  fault 
and  independently  of  the  number  of  line  sections  between 
any  two  sources  of  supply,  is  the  pilot  wire  scheme.  This, 
however,  has  never  met  with  any  great  favor  in  the 
United  States  on  account  of  the  prohibitive  cost  of  the 
pilot  wire  circuits,  particularly  on  long  lines,  and  because 
of  the  fact  that  in  the  long  run  the  scheme  itself  is  no 
more  reliable  than  the  pilot  wire,  and  experience  has 
shown  that  the  reliability  of  the  latter  is  not  quite  at  the 
100  per  cent  level  desired  for  service  of  this  sort. 

Solution  for  this  difficulty  was  the  substitution  of  a 
carrier  current  for  the  pilot  wire  and  a  practical  scheme 
embodying  this  idea  was  developed  several  years  ago  and 
fully  described  in  a  paper  before  the  A.I.E.E.^ 

But  this  scheme  went  totally  out  of  its  way  in  order  to 
avoid  placing  of  reliance  upon  any  heretofore  standard 

*A.LE.E.  Transactions,  Vol.  47,  January,  1928. 


relay  arrangement  or  combination  of  relays;  the  funda¬ 
mental  idea  was  to  place  reliance  primarily  in  over¬ 
current  (i.e.,  fault  current)  and  in  carrier.  There  was 
thus  introduced  a  number  of  complications  which  in  the 
final  analysis  militated  against  its  wide  adoption. 

The  soundness  of  the  principle  but  also  these  complica¬ 
tions  were  brought  out  in  a  series  of  tests  carried  out  in 
1927  and  1928  on  the  system  of  the  Ohio  Power  Com¬ 
pany  on  a  section  of  line  between  Newark  and  Crooks- 
ville,  Ohio  (see  Fig.  1).  While  even  a  brief  description 
of  the  results  of  these  tests  is  beyond  the  scope  of  this 
article  (the  data  may,  however,  be  completely  presented 
at  some  time  later),  nevertheless  it  may  be  well  for  a 
thorough  understanding  of  the  simplified  system  to  de¬ 
scribe  the  principal  weaknesses  encountered  and  brought 
out  during  these  tests.  These  were : 

(a)  The  use  of  the  common  plate  transformer  introduced  too 
many  magnetic  difficulties  and  made  it  substantially  impossible 
to  obtain  proper  plate  voltage  for  all  conditions  of  line-to-line 
and  line-to-ground  faults.  In  practice  this  meant  the  limiting, 
therefore,  of  the  arrangement  to  either  phase-to-phase  or  phase- 
to-ground  protection. 


This  system  consists  of  a  66-kv.  loop  circuit  out  of 
Crooksville  substation  having  five  sectionalizing  stations. 
Crooksville  substation  is  supplied  from  the  132-kv.  system 
through  a  step-down  transformer  bank,  with  the  66-kv. 
neutral  solidly  grounded.  In  addition,  the  loop  has  a 
second  source  of  supply  at  Newark  substation  through  a 
long  66-kv,  line  from  Howard  substation,  which  in  turn 
is  supplied  from  the  same  132-kv.  system.  At  Howard 
substation  the  66-kv,  neutral  is  also  solidly  grounded. 
The  carrier  protection  was  Installed  at  Newark  and 
Crooksville  stations.  ”■ 
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Fig.  2 — Carrier  serves  in  place  of  pilot  wire 

The  operation  of  this  equipment  may  be  readily  ex¬ 
plained  by  describing  what  occurs  on  an  external  fault 
and  on  an  internal  fault.  Assuming  a  single-phase  fault 
beyond  station  B,  the  power  flow  at  station  A  will  be  from 
the  bus  into  the  line  and  at  station  B  from  the  line  into 
the  bus.  At  station  A,  the  starting  relay  will  have  Its 
contacts  closed,  thereby  preventing  the  transmitter  from 
sending  out  carrier  current,  and  the  tripping  relay  will 
start  to  close  its  contacts.  At  station  B  the  starting  relay 
will  open  its  contacts,  allowing  the  transmitter  to  send 
out  carrier,  and  the  tripping  relay  will  keep  its  contacts 
open,  thereby  preventing  the  breaker  from  tripping.  Since 
the  transmitter  at  station  B  is  functioning  the  receiver  at 
station  A  will  receive  and  oijerate  the  receiver  relay, 
thereby  locking  out  the  trip  circuit  at  Station  A.  In  case 
of  a  ground  fault  beyond  station  B  the  operation  will  be 
exactly  similar  except  that  the  ground-directional  relays 
will  have  full  control  of  the  operation.  In  case  of  an 
internal  fault  the  power  flow  at  both  stations  will  be  from 
the  bus  into  the  line.  At  both  stations  the  starting  relay 
contacts  will  remain  closed  and  no  carrier  current  will 
be  transmitted  by  either  transmitter.  Also,  the  tripping 
relays  at  both  stations  will  close  their  contacts  to  trip 
their  respective  breakers  after  a  time  delay  of  approx¬ 
imately  3  cycle.  The  operation  in  c.ase  of  an  internal 
ground  fault  will  be  exactly  similar,  but  the  ground- 
directional  relays  will  do  the  functioning. 

(b)  The  heavy  volt-ampere  burden  placed  on  the  secondaries 
of  the  transformers  meant  a  minimum  of  approximately  300-amp. 
primary  current  to  get  satisfactory  operation  of  the  carrier- 
current  equipment  where  bushing  transformers  were  employed. 
Where  this  was  not  feasible  instrument  type  current  transformers 
had  to  be  resorted  to. 

(c)  The  fundamental  scheme  of  current  actuation  made  it  im¬ 
possible  to  employ  it  on  a  line  where  load  current  normally  fed 
from  one  terminal  is  in  excess  of  the  short-circuit  supply  from 
the  second  terminal  of  the  section,  without  resorting  to  power- 
directional  relays ;  the  installation  of  this  equipment,  however, 
violated  the  very  fundamental  basis  of  the  entire  scheme. 

(d)  The  scheme  of  operating  the  filaments  with  reduced  volt¬ 
age  gave  an  unusually  long  time  setting  to  the  tripping  relays 
(since  time  had  to  be  allowed  for  tne  subsequent  bringing  up  to 
full  emission  of  the  tubes).  As  a  matter  of  fact,  this  speed  was 
of  the  order  of  30  cycles,  and  for  a  system  as  elaborate  as  this 
the  speed  did  not  appear  fast  enough. 

(e)  The  complication  of  the  equipment  with  the  multiplicity 
of  reactors,  transformers,  glow  tubes,  etc.,  had  a  natural  deterrent 
effect  since  it  promised  the  necessity  of  an  excessive  amount  of 
maintenance  to  insure  reliability  of  operation. 

Nevertheless,  this  scheme  did  not  stay  as  a  laboratory 
arrant^ement  and  a  complete  installation  on  one  of  the 
large  220-kv.  lines  was  actually  made  in  1929.  This  has 
been  described  previously  in  the  Electrical  World. f 
In  this  arrangement  phase  protection  was  definitely 
'waiv; '!  and  the  carrier  current  relied  upon  to  take  care 

\Mni-ch  22, 1930,  pages  580-583. 
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of  ground  protection  only,  and  apparently  under  this 
arrangement  the  scheme  has  given  a  very  goixl  account  of 
itself. 

Although  this  original  arrangement  seemed  to  fall 
short  of  what  an  ideal  and  universal  protection  scheme 
ought  to  be,  the  idea  seemed  to  be  so  inherently  sound 
that  work  on  it  was  continued  and  it  culminated  in  the 
simplified  system  of  protection  now  described. 

Carrier-current  pilot  system  simplified 

In  this  arrangement  it  was  recognized  that  the  prime 
function  of  carrier  was  to  exercise  the  function  of  the 
pilot  wire,  and  thus  permit  its  use  for  locking  out  the 
relays  at  the  two  ends  of  a  section  under  conditions  when 
trouble  is  outside  the  section.  If  this  could  definitely  be 
depended  upon,  then  relay  arrangements  or  slight  modi¬ 
fications  of  them  could  be  employed  to  provide  very  fast 
relay  action  under  conditions  of  internal  fault. 

The  fundamentals  of  this  scheme  and  the  manner  in 
which  it  differs  from  the  old  arrangement  are  thus  as 
follows : 

(a)  The  sole  function  assigned  to  carrier  apparatus  is  to  re¬ 
ceive  or  transmit  carrier  current  and  when  carrier  is  received  to 
actuate  a  single  receiver  relay. 

(b)  The  power  required  to  operate  the  carrier-current  equip¬ 
ment,  both  transmitter  and  receiver,  is  obtained  from  a  small 
inverter  operated  from  the  station  battery  and  is  in  no  way  con¬ 
nected  with  the  current  transformer  circuit. 

(c)  Directional-power  relays  are  employed  at  each  station  to 
determine  in  combination  whether  the  fault  is  an  internal  or  an 
external  fault,  and  no  phase  relationship  of  carrier  currents  is 
necessary  for  this  determination. 

(d)  The  transmitter  tube  filaments  are  operated  continuously 
from  alternating-current  potential  at  rated  voltage  and  the  life 
of  the  tubes  is  protected  by  employing  a  proper  negative  bias  on 
the  grid;  this  is  removed  when  the  transmitter  begins  to  func¬ 
tion  in  response  to  the  starting  relay.  The  receiver  is  prepared 
to  receive  under  all  conditions. 

(e)  By  means  of  directional-power  relays  carrier  is  allowed 
to  be  transmitted  by  only  one  station  at  a  time,  that  station  being 
the  one  at  which  power  flow  is  into  the  bus.  This  recognizes  the 
fact  that  in  a  given  transmission  line  section  employing  power- 
directional  relays,  the  relay  acting  under  power  flow  into  the  bus 
does  its  own  blocking  by  its  power-directional  element  At  the 
station  where  power  flow  is  away  from  the  bus  blocking  is  not 
permissible  if  the  power  flow  at  the  other  end  is  away  from  the 
bus,  but  is  necessary  if  it  is  into  the  bus. 

(f)  Speed  of  operation  is  greatly  increased  due  to  operating 
the  tube  filaments  at  normal  voltage  and  employing  circuit-open¬ 
ing  relay  contacts  for  starting  the  transmitters. 

In  Fig.  2  is  shown  a  schematic  diagram  of  this 
simplified  arrangement.  At  each  station  the  following 
apparatus  is  employed: 

(a)  Carrier-current  traps,  coupling  condensers,  receiver  relays, 
similar  to  those  in  the  original  scheme  and  performing  substan¬ 
tially  the  same  functions. 

(b)  A  carrier-current  transmitter  consisting  of  a  simple 
master  oscillator  power  amplifier  unit,  which  normally  has  its 
grid  biased,  and  a  receiver  consisting  of  a  bias  detector  which 
operates  the  receiver  relay  when  carrier  current  is  received. 

(c)  A  three-phase  power-directional  relay  of  the  IDP  type  is 
employed  for  the  transmitter  starting  relay  and  is  so  connected 
that  when  the  direction  of  power  flow  is  from  line  to  bus  the 
relay  will  open  its  contacts.  Voltage  restraint  is  employed  on 
this  relay  to  hold  its  contacts  normally  closed.  This  relay  is 
adjusted  to  open  its  contacts  practically  instantaneously  (i-I 
cycle)  ;$  its  function  is  to  remove  the  bias  from  the  master  oscil¬ 
lator  grid  of  the  transmitter,  thereby  causing  the  transmitter  to 
send  out  carrier. 

(d)  A  similar  relay  is  employed  for  tripping,  so  connected 
that  when  the  direction  of  power  flow  is  from  the  bus  into  the 
line  it  will  close  its  contacts.  Voltage  restraint  is  again  employed 
on  this  relay  to  hold  its  contacts  normally  open.  It  is  adjusted 
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to  have  a  time  delay  of  approximately  3  cycles.  Its  function  is 
to  trip  the  breaker  after  3  cycles  time,  provided  the  receiver 
relay  has  not  operated  in  the  interim. 

(e)  For  sensitive  ground  protection  ground-directional  relays 
of  the  I  CP  type  are  employed  for  tripping  and  starting  relays; 
these  perform  the  same  functions  as  the  three-phase  directional 
starting  and  tripping  relays.  In  addition  there  is  employed  an 
interlock  on  the  ground-directional  relay  so  that  when  it  oper¬ 
ates  to  trio  the  breaker  it  also  opens  up  the  plate  voltage  circuit 
for  the  master  oscillator,  thereby  preventing  the  transmitter  from 
sending  carrier  current  no  matter  what  the  position  of  the  con¬ 
tacts  of  the  three-phase  directional  starting  relay  are. 

Only  one  carrier  frequency  required 

A  single  carrier  frequency  is  used  at  both  terminals. 
Fig.  3  is  a  schematic  circuit  of  the  carrier  arrangement 
at  each  terminal.  The  equipment  consists  of  a  simple 
transmitter  and  receiver  assembly  coupled  to  the  trans¬ 
mission  line  through  the  usual  coupling  capacitors  and 
tuning  unit.  All  plate  filament  and  bias  voltages  for  both 
the  transmitter  and  receiver  tubes  are  obtained  indirectly 
from  the  station  battery  by  using  a  small  d.c.  to  a.c. 
converter  and  a  plate  supply  rectifier.  No  grounds  are 
placed  on  the  station  battery. 

The  receiver  is  prepared  to  receive  signals  at  all  times 
and  does  not  introduce  any  appreciable  time  lag  in  this 
circuit.  No  harm  is  done  if  the  receiver  picks  up  signals 
from  its  own  transmitter.  When  the  transmitter  is 
operated  it  is  not  necessary  to  receive  signals  from  a 
distant  station  or  to  prevent  energizing  of  the  receiver 
relay.  However,  the  receiver  is  protected  against  excess 
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Fig.  3 — ^Two-tuned  circuits  used  in  receiver 

The  receiver  employs  two-tuned  circuits  coupled  to  the 
output  circuit  by  means  of  a  third  winding  on  the  carrier 
frequency  output  transformer  T-1  and  a  biased  detector 
or  relay  tube  V-t  operating  at  a  plate  voltage  of  about 
."ISO. 

The  transmitter  itself  consists  of  a  grid-leak  type 
master  oscillator  driving  a  carrier  frequency  power  ampli¬ 
fier.  The  output  is  not  modulated.  Normally  the  master 
oscillator  is  blocked  by  applying  a  negative  voltage  from 
the  station  battery  to  the  grid  circuit.  This  voltage  is 
applied  through  the  normally  closed  contacts  of  the 
transmitter  starting  relays  and  opening  these  relays  starts 
up  the  master  oscillator.  Negligible  time  is  taken  for  the 
master  oscillator  to  start  after  the  blocking  voltage  is 
removed  by  operation  of  a  starting  relay.  The  inter¬ 
locking  contacts  of  the  directional  ground  tripping  relay, 
when  open,  remove  plate  voltage  from  the  master  oscil¬ 
lator  tube  and  prevent  carrier  transmission,  regardless 
of  the  position  of  the  transmitter  polyphase  starting 
relays. 
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Fig.  4  a  and  b — Directional  relays  control  carrier 

In  case  of  an  external  fault  the  instantaneous  starting 
relays  operate  at  both  stations  to  remove  voltage  restraint 
from  the  IDP  directional  relays ;  and  the  tripping  relays 
start  to  close  their  contacts  at  both  stations.  The  Instant 
that  voltage  restraint  is  removed  from  the  IDP  relay 
it  operates  solely  as  a  high-speed  directional  relay.  At 
the  station  where  the  power  flow  is  from  the  line  into  the 
bus  the  directional  relay  opens  its  contacts,  thereby  open¬ 
ing  the  tripping  circuit  and  preventing  the  tripping  relays 
from  opening  up  the  breaker.  In  addition,  the  bias  is 
removed  from  the  grid  of  the  transmitter  which  begins 
to  send  carrier.  At  the  other  station  the  power  flow  is 
of  necessity  from  the  bus  into  the  line  and  the  directional- 
relay  contacts  remain  closed,  thus  not  permitting  the 
transmitter  to  operate.  Carrier  will  be  received  by  the 
receiver  relay  which  will  open  up  the  trip  circuit  at  its 
station.  In  case  of  an  internal  fault  the  power  flow  at 
both  stations  will  be  from  the  bus  into  the  line,  hence  the 
relay  contacts  of  the  directional  relay  at  both  stations 
will  remain  closed  and  the  transmitter  v/ill  be  inopera¬ 
tive.  Therefore,  the  tripping  relays  at  both  stations  will 
close  their  contacts  and  trip  their  respective  circuit 
breakers. 
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Fig.  5 — Locking  out  of  trip  circuit 
in  cycles 

This  oscillogram  has  been  selected  as  a 
typical  example  of  circuit  performance  under 
an  external  fault  beyond  Newark.  As  will 
be  seen,  the  starting  relay  contacts  opened 
at  0.8  cycle,  starting  the  transmission  of 
carrier.  This  is  shown  by  the  offset  in  the 
grid  circuit  element  indication.  This  caused 
the  local  receiver  relay  to  operate  at  1.2 
cycles  after  the  short  had  occurred.  This  is 
shown  by  the  small  offset  on  the  contact 
circuit  element  line.  After  the  short  circuit 
was  cleared  the  starting  relay  required  2 
cycles  additional  to  close  its  contacts,  thus 
shutting  ofi.  carrier  transmission.  The  local 
receiver  relay  then  reclosed  its  contacts  ap¬ 
proximately  5  cycles  later,  or  a  total  of  7 
cycles  after  the  fault  had  cleared.  The  trip¬ 
ping  relay  at  Newark,  of  course,  kept  con¬ 
tacts  open  as  the  direction  of  power  flow 
was  into  the  bus. 
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voltage  from  its  own  transmitter  by 
a  small  glow  tube  (G).  The  arrange¬ 
ment  results  in  a  simple,  relatively 
insensitive,  receiver  capable  of  supplying  adequate  power 
to  operate  the  receiver  relay. 

Freedom  from  interference  due  to  static  or  arcing 
grounds  is  obtained  by  using  adequate  power  in  the 
transmitter,  together  with  a  very  insensitive  receiver  and 
adequate  margin  on  the  receiver  relay.  However,  the 
transmitter  power  required  is  normally  low  because  the 
transmission  losses  between  terminals  are  low  and  the 
use  of  line  trap  units  eliminates  losses  outside  the  section 
of  line  being  protected. 

Fig.  4  represents  the  wiring  diagrams  for  the  relay 
arrangements  for  two  schemes,  A  and  B  respectively. 
Scheme  A  is  employed  where  directional  ground  relays 
are  desired  and  scheme  B  where  directional  ground  relays 
are  not  necessary.  In  scheme  A  three  high-voltage 
potential  transformers,  two  type  IDP  directional-voltage 
restraint  relays,  two  type  ICP  directional-ground  relays 
and  three  auxiliary  potential  transformers  are  necessary. 
The  operation  of  this  scheme  has  been  explained  in  the 
discussion  of  schematic  diagram  Fig.  2. 

In  scheme  B  only  two  high-voltage  potential  trans¬ 
formers  are  necessary  and  even  these  may  be  dispensed 
with  by  using  low-voltage  potential  transformers  con¬ 
nected  to  the  low-voltage  busbars  of  the  station.  Also, 
only  one  three-phase  directional-voltage  restrant  relay 
is  necessary.  There  are  needed,  however,  three  additional 
instantaneous  circuit-opening  overcurrent  relays  and 
three  definite  time-induction  overcurrent  relays. 

Field  tests  demonstrate  a  practical  installation 

Although  this  new  development  had  withstood  all 
laboratory  tests  and  although  sufficient  experience  had 
been  gathered  both  with  carrier  separately  and  with  the 
relays  themselves  over  many  years,  nevertheless  it  was 
felt  that  the  combination  might  have  some  flaw  in  it  that 
did  not  appear  evident  either  upon  analytical  investigation 
or  in  laboratory  tests.  The  previous  experience  with  the 
other  arrangements  described  had  left  a  definite  feel¬ 
ing  that  no  positive  assurance  was  to  be  placed  in  anything 
but  a  complete  field  test.  Besides  it  was  particularly 
desired  to  test  out  the  relative  adequacies  of  the  arrange- 
|nents  of  schemes  A  and  B  shown  in  Fig.  4.  Accord¬ 
ingly  a  complete  schedule  of  tests  was  outlined  covering 


all  the  various  types  of  faults  which  might  be  encoun¬ 
tered  and  at  locations  both  internal  and  external  to  the 
section  to  be  protected,  and  at  both  ends  of  the  section. 
It  was  sought  by  means  of  these  tests  definitely  to  prove 
the  following: 

1.  That  for  all  types  of  faults  external  to  the  protected  sec¬ 
tion  carrier  is  received  to  prevent  tripping  at  the  station  where 
power  flow  is  from  the  bus  into  the  line. 

2.  That  for  all  types  of  internal  faults  carrier  is  not  received 
at  either  station. 

3.  To  determine  the  maximum  speed  allowable  for  the  tripping 
relays  without  the  ijccurrence  of  faulty  operations  on  through 
faults. 

4.  To  determine  the  effect  of  arcing  short  circuits  on  the  recep¬ 
tion  of  carrier. 

It  was  not  felt  that  there  was  anything  left  to  be 
learned  with  regard  to  the  behavior  of  directional  relays 
under  various  conditions  of  line  pwDtential,  the  reliability 
of  the  three-phase  directional  relay  under  all  conditions 
except  dead  short  circuit  at  the  station  bus  and  of  the 
ground-directional  relay  having  been  definitely  estab¬ 
lished  over  many  years  of  operating  experience. 

For  the  purpose  of  actually  pr^ucing  short  circuits 
at  Newark  a  three-pole  breaker  was  employed  in  series 
with  three  single-pole  disconnects.  Taps  were  made 
directly  from  the  line  to  be  short  circuited  through  the 
disconnects  to  the  poles  of  the  breaker.  This  arrange¬ 
ment  made  it  possible  to  produce  phase-to-phase  or 
phase-to-ground  or  three-phase  short  circuits  as  desired. 
At  Crooksville  a  single-pole  breaker  in  series  with  three 
single-pole  disconnects  was  employed  for  the  same 
purpose.  This,  of  course,  did  not  permit  any  three-phase 
short  circuits.  Arcing  grounds  between  any  two  points 
were  established  by  connecting  a  fuse  wire  between  them. 

Oscillographs  were  installed  at  both  stations,  a  nine- 
element  oscillograph  being  used  at  Newark  and  a  six- 
element  instrument  at  Crooksville.  At  each  end  the 
oscillographs  were  connected  to  measure  operation  of 
starting,  receiver  and  tripping  relay  contacts,  master 
oscillator  grid  current,  secondary  residual  current,  volt¬ 
age  on  directional-ground  relay,  secondary  phase  current 
and  line  voltages,  only  one  of  these  being  possible  at 
Crooksville. 

A  total  of  25  short  circuits  was  made.  At  Newark  these  con- 
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sistcd  of  eight  external  and  four  internal  faults.  Of  the  eight 
external  faults  four  were  single  phase  to  ground,  two  were  two 
phase  to  ground  and  two  were  phase  to  phase.  Of  the  four  in¬ 
ternal  faults  two  were  single  phase  to  ground  and  two  were  phase 
to  phase.  At  Crooksville  eight  external  and  five  internal  short 
circuits  were  made.  Of  the  external  faults  four  were  single 
phase  to  ground  and  four  were  solid  phase  to  phase  short  cir¬ 
cuits.  Of  the  internal  faults  two  were  solid  phase-to-phase  short 
circuits,  one  was  a  phase-to-phase  arcing  short  and  two  were 
arcing  grounds.  Elach  type  of  short  circuit  was  established  twice, 
once  using  scheme  A  and  once  using  scheme  B,  an  exception 
being  the  phase-to-phase  arcing  short  at  Crooksville,  where  only 
the  scheme  A  was  tested. 

An  analysis  of  the  completely  tabulated  data  shows 
that  for  all  types  of  external  faults  carrier  was  received 
to  block  tripping  at  the  station  where  power  flowed  from 
the  bus  to  the  line.  The  time  required  for  the  blocking 
relay  to  pick  up  varied  from  1.0  to  a  maximum  of  1.7 
cycles  after  the  occurrence  of  the  short.  In  tests  17  and 
18  the  blocking  relay  at  Newark  failed  to  pick  up, 
although  carrier  was  properly  transmitted  from  Crooks¬ 
ville,  but  this  was  due  to  the  relay  contacts  being  welded 
shut  from  the  previous  test.  The  welding  of  the  contacts 
of  the  blocking  relay  in  test  16  was  due  to  this  relay  not 
being  provided  W'ith  a  holding  coil  and  thus  when  the  con¬ 
tacts  bounced  while  closing  the  trip  circuit  the  resulting 
arc  welded  the  contacts  together.  This  action  will  be 
prevented  by  supplying  a  holding  coil  for  the  blocking 
relay  similar  to  those  employed  on  all  tripping  relays. 

Carrier  not  transmittea  on  internal  faults 

For  all  types  of  internal  faults,  except  as  noted  below, 
carrier  was  not  transmitted.  The  total  time  on  these 
faults  from  the  occurrence  of  the  short  circuit  to  en¬ 
ergizing  the  breaker  trip  coil  ranged  from  3.0  to  5.5 
cycles. 

In  test  15  (internal  fault)  at  Crooksville  the  oscillograms  show 
that  the  I  DP  relay  opened  up  after  3  cycles  and  stayed  open  for 
1  cycle,  then  opened  again  at  5  cycles,  stayed  open  for  another 
cycle,  thus  operating  the  local  receiver  relay.  Tripping  was 
delayed  3  cycles  after  the  tripping  relay  closed,  making  a  total 
time  of  approximately  7  cycles.  In  test  16  at  Crooksville  a 
similar  action  took  place,  the  starting  IDP  opening  up  after  1 
cycle,  staying  open  for  0.6  cycle,  reopening  at  3  cycles  and  stay¬ 
ing  open  for  1  more  cycle,  thus  operating  the  local  receiver  relay. 
In  this  case  tripping  was  delay^  approximately  2  cycles  after 
the  tripping  relay  had  closed,  making  a  total  tripping  time  of 
7.5  cycles.  The  probable  explanation  of  the  action  of  the  IDP 
relay  in  tests  15  and  16  is  that  the  heavy  current  resulting  from 
a  short  circuit  close  to  the  Crooksville  bus  produced  a  very  high 
torque,  tending  to  hold  the  IDP  contacts  closed,  and  brought 
them  together  with  such  force  as  to  cause  them  to  bounce  open 
momentarily.  This,  of  course,  can  be  remedied  by  proper  adjust¬ 
ment  of  contact  pressures. 

The  results  of  these  tests  make  it  apparent  that  the 
time  for  the  starting  relay  to  open  its  contacts  can  be 
made  approximately  1  cycle.  The  time  required  for  the 
receiver  relay  to  open  its  contacts  after  receiving  carrier 
is  approximately  0.2  cycle,  thus  requiring  a  total  of  1.2 
cycles  for  the  trip  circuit  to  be  blocked  for  an  external 
fault.  Hence  the  total  time  for  the  tripping  relay  to 
close  its  contacts  might  be  made  2  cycles ;  it  is  probable, 
however,  that  for  safety  it  is  desirable  for  the  present, 
at  any  rate,  to  make  it  a  minimum  of  3  cycles. 

The  development  of  a  simple,  workable  and  reliable 
system  of  pilot  protection  will  mean  to  the  system  planner 
and  designer  freedom  for  the  first  time  in  planning  his 
lines  as  and  where  they  are  needed  without  any  regard 
to  switching  or  other  complications  that  might  be  involved 
and  which  might  act  as  a  hindrance  to  proper  relay  pro¬ 
tection  under  present  relay  practice.  Further,  it  means 


that  the  number  of 
sectionalizing  points 
that  can  be  installed 
between  any  two 
main  sources  of  feed 
has  for  the  first  time 
been  made  almost 
infinite,  since  each 
line  section  provides 
its  own  protection 
and  the  speed  of 
that  protection  will 
be  the  same  for  all 
sections  and  will  be 
independent  of  the 
total  number  of  sec¬ 
tions  operated.  In¬ 
stalled  on  existing 
transmission  sys¬ 
tems,  by  insuring 
high-speed  relaying 
over  the  entire  range 
of  a  line,  it  will  of 
course  mean  im¬ 
proved  system  sta¬ 
bility.  Similarly  in 
those  sections  of  the 
country  where  the 
probability  of  light¬ 
ning  damage  is  par¬ 
ticularly  great,  this 
system  of  protection 
ought  to  reduce  this 
source  of  system 
difficulties  to  an  al- 
m  o  s  t  negligible 
quantity.  It  ought 
to  prove  of  particu¬ 
lar  benefit  in  cases 
of  double  -  circuit 
lines  where  two-line 
trouble  is  a  frequent 
occurrence,  since  all 
present  relay 
schemes  (except 
pilot)  are  particu- 
ticularly  weak  in  this 
regard  when  taken 
over  the  entire 
length. 

The  arrangement  in  its  present  form  has  definitely 
proved  the  feasibility  of  getting  positive  locking  out  on 
through  faults  and  still  get  positive  energization  of  trip 
coils  of  the  breakers  involved  in  an  internal  fault  in  a 
maximum  of  3  cycles.  Until  breakers  are  further  devel¬ 
oped  to  a  point  where  their  speeds  are  considerably  better 
than  those  obtainable  at  the  present  time  and  are  at  least 
equal  to  the  described  relay  time  of  three  cycles,  it  would 
appear  as  if  nothing  could  be  gained  by  further  speeding 
up  of  the  relay  arrangement.  However,  there  does  not 
appear  to  be  much  doubt  that  the  present  arrangement 
will  permit  of  speeding  up  to  approximately  one  half  the 
best  obtainable  at  the  present  time ;  that  is,  it  would  per¬ 
mit  complete  action  within  1^  cycles.  The  next  move, 
if  there  is  any  economic  advantage  to  be  derived  from 
doing  so,  would  appear  to  be  definitely  up  to  the  bre.iker. 


Fig.  6 — Compact  panel  for  two 
schemes  tried  out 

It  embraces  all  the  relays  used  in  both 
schemes  A  and  B  as  shown  in  Fig.  3 
as  well  as  the  carrier-current  trans¬ 
mitting  and  receiving  apparatus.  _The 
top  panel  includes  the  same  transmit¬ 
ter  and  receiver  apparatus  for  both 
schemes.  The  middle  panel  Includes 
the  relays  for  scheme  A  and  the 
bottom'  panel  includes  the  relays  for 
.scheme  B  in  conjunction  with  one  of 
the  directional  relays  and  the  receiv"*- 
relay  on  the  middle  panel. 
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Less  energy  by  fully  one-third  is  used  for  domestic 
purposes  in  a  midsummer  month  than  in  midwinter.  For 
the  country  as  a  whole  and  at  the  present  rate  of  con¬ 
sumption  this  means  a  difference  of  some  400,000,000 
kw.-hr.  between  January  and  July,  At  the  same  time, 
and  despite  lagging  sales  in  most  commodities  during  the 
past  few  years,  residential  energy  sales  have  been  stead¬ 
ily  mounting;  month  by  month  previous  records  are 
being  broken. 

Probably  the  most  favorable  immediate  prospects  for 
adding  to  the  warm-weather  load,  while  building  up 
winter  consumption  to  a  lesser  extent,  lie  in  domestic  re¬ 
frigeration,  Air  cooling,  as  it  comes  more  and  more  into 
use,  will  offer  another  field.  That  this  market  is  being 
actively  built  up  is  evident  from  the  reported  sales  of 
domestic  refrigerators,  which  aggregated  1,448,734  units 
during  1931  and  the  first  half  of  1932,  according  to  the 
Electric  Refrigeration  Bureau,  N.E.L.A.  Monthly  sales 
during  the  past 
two  years  are 
shown  herewith  in 
chart  form. 

This  filling  of 
the  “valley”  in 
the  load  curve  ben¬ 
efits  not  only  the 
manu  f  acturers 
and  the  power 
companies  but  the 
public  as  well. 

Every  change  that 
spreads  out  the 
use  of  generating 
and  distribution 
facilities  over 
more  hours  of 
use  decreases  the 
average  over¬ 
all  production. 
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distribution  and  delivery  cost  per  kilowatt-hour.  The 
result,  as  in  the  past,  is  a  progressive  reduction  in  the 
rate  charged  for  energy. 

T 

Supplementing  General  Lighting 
Gives  Better  Results 

By  M.  LUCKIESH 

Director  Lighting  Research  Laboratory, 

General  Electric  Company,  Cleveland,  Ohio 

Throughout  the  engineering  world  it  is  standard  prac¬ 
tice  to  make  the  design  specifically  meet  the  require¬ 
ments  of  the  work.  Even  with  the  great  emphasis  that 
is  being  placed  upon  standardization  the  factor  of  uni¬ 
formity  is  second  to  efficiency.  But  in  a  large  measure 
this  practice  has  not  yet  been  adopted  in  lighting  for 
the  work-world.  In  this  field  of  lighting  a  general 
formula — general  lighting — is  being  applied  to  a  vast 
variety  of  visual  tasks. 

Few  jobs  have  the  same  requirements  as  to  quantity 
and  distribution  of  light.  General  lighting  at  a  uniform 
intensity  by  prescription  has,  therefore,  the  disadvan¬ 
tages  of  a  blanket  method,  much  the  same  as  supplying 
an  army  with  shoes  of  a  standard  size.  Such  a  pro¬ 
cedure,  in  the  case  of  lighting,  has  not  yet  become  waste¬ 
ful,  since  the  present  standards  of  general  lighting  are 
not  too  high  and  should  not  be  lowered.  The  undesir¬ 
able  feature  of  the  general  uniform-lighting  method  is 
that  many  visual  tasks  are  far  from  being  properly  and 
adequately  illuminated  owing  to  the  economic  difficulties 
of  obtaining  the  necessary  level  of  illumination  and  to 
the  impossibility  of  obtaining  the  best  distribution  of 
light  for  individual  visual  tasks.  In  many  types  of  work 
high-intensity  lighting  is  a  matter  of  a  hundred  or  more 
foot-candles — not  merely  10  or  20  foot-candles. 

High-intensity  campaigns  of  general  lighting  have 
been  carried  on  for  years  and  the  levels  of  general  light¬ 
ing  have  been  progressively  raised.  However,  the  sales 
resistance  to  levels  of  general  illumination  above  20 
foot-candles  becomes  severe  since  the  most  obvious  and 
important  advantages  of  general  lighting  are  already 
being  realized  at  that  level.  In  order  to  show  reliably 
the  improvement  of  an  additional  20  foot-candles  an 
elaborate  analysis  of  production  under  the  two  intensi¬ 
ties  is  required.  Thus  the  selling  of  higher  levels  of 
general  lighting  becomes  a  matter  of  presentation  of 
facts  and  figures  rather  than  a  simple  demonstration  of 
obvious  merit. 

Supplementary  lighting  offers  a  fresh  field  for  better¬ 
ing  conditions  for  seeing.  At  critical  points,  where  the 
workman  admits  the  desirability  for  more  and  better 
light,  a  high  intensity  of  supplementary  lighting  may  be 
easily  and  properly  directed  upon  the  work.  The  demon¬ 
stration  of  its  effect  upon  clear  seeing  can  be  made  in¬ 
stantly  by  switching  on  and  off  the  specially  designed 
supplementary  lighting.  The  determination  of  its  effect 
upon  production  is  likewise  a  simpler  matter  in  the  case 
of  individual  tasks. 

If  lighting  in  the  work-world  is  to  progress  toward 
the  ideal  it  must  take  the  step  of  adding  to  good  general 
lighting  an  adequate  supplementary  lighting,  of  proper 
quality  and  distribution  for  the  specific  visual  tasks. 
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By  E.  L.  CHAFFEE 

Leland  S.  Rosener,  Consulting  Engineer, 
San  Francisco,  Cali}. 


INSTALLED  at  the  Emeryville,  Calif.,  plant  of  the 
Paraffine  Companies  is  an  unusually  versatile  turbine 
control  mechanism,  operating  on  the  single  turbo¬ 
generator  unit,  which  provides  both  power  and  process 
steam  for  plant  operations.  This  plant,  manufacturing 
a  large  number  of  products,  needs  large  amounts  of 
process  steam,  which  is  supplied  from  the  turbine’s 
exhaust.  Inasmuch  as  the  steam  passing  through  the 
turbine  is  entirely  used  for  process  work,  it  is  necessary 
that  the  steam  admitted  to  the  turbine,  and  consequently 
its  electrical  output,  be  governed  by  the  factory  demand. 

Under  normal  operations  the  demand  for  steam  in  the 
factory  governs  the  turbine  operations,  but  to  overcome 
the  inherent  speed  variations  from  this  type  of  opera¬ 
tion  the  unit  is  operated  in  parallel  with  an  outside 
source  of  power,  which  serves  to  maintain  a  constant 
frequency  on  the  factory  circuits,  to  supply  electrical 
demands  in  excess  of  the  turbine  output,  and  to  provide 
standby  service  in  case  of  service  shutdown. 

Under  such  a  scheme  of  operation  failure  of  the 
outside  power  source  would  create  undesirable  situa¬ 
tions.  If  the  factory  demand  for  exhaust  steam  at  the 
time  power  failure  occurs  is  not  sufficiently  great  to 
generate  electrical  power  up  to  the  factory’s  electrical 
demand  the  turbine,  being  called  upon  to  carry  addi¬ 
tional  kilowatts  with  no  additional  steam  supply,  loses 
speed.  Frequency  and  voltage  drop  rapidly  and  a  fac¬ 
tory  shutdown  occurs. 

If,  on  the  other  hand,  steam  demand  is  causing  genera¬ 
tion  of  more  power  than  the  factory  requires  the  tur¬ 
bine  will  increase  in  speed  and  may  trip  out  its  overspeed 
protection,  which  will  also  cause  a  plant  shutdown. 
Only  the  most  skillful  operation  by  a  power  plant 
attendant  could  prevent  shutdown  in  such  instances,  and 
in  cases  of  extreme  load  unbalance  interruptions  are 
very  likely  to  occur. 

'I'o  avoid  power  interruptions  from  these  sources  an 
automatic  control  device  was  designed  which  functions 
to  care  for  all  possible  conditions  of  load  immediately 
ujxm  failure  of  outside  power.  Essentially,  failure  of 
the  outside  power  source  places  the  turbine  under  the 
control  of  its  centrifugal  governor,  which  is  automati¬ 
cally  reset  to  maintain  a  ()0-cycle  sj^eed.  Operating  non¬ 
condensing,  the  turbine  then  assumes  full  electrical  load 
of  the  factory,  and  if  the  electrical  output  is  in  excess 
of  wide-open-throttle  steam  admission  portions  of  the 
non-essential  factory  load  are  dropped.  The  control 
takes  care  of  three  difficult  operating  conditions  in  the 
following  manner: 

Should  the  factory  steam  demand  be  in  excess  of  that 
required  to  generate  the  electrical  load  demand  the  addi¬ 
tional  steam  required  is  automatically  furnished  through 
reducing  valves. 

Should  the  electrical  demand  be  in  excess  of  the  elec- 


Turbine  governor  changeover  and  reset  mechanism 

Fulcrum  No.  2,  actuated  by  oil  pressure  controlled  by 
solenoid-operated  valve  No.  2  at  the  lower  center  of  the 
illustration,  changes  the  turbine  control  from  the  nor¬ 
mal  low-pressure  steam  governor  (the  linkage  on  the 
left)  to  the  centrifugal  governor.  Fulcrum  No.  1  changes 
the  latter  from  a  pre-emergency  setting  to  a  60-cycle 
operating  speed,  also  being  operated  by  oil  pressure  con¬ 
trolled  by  solenoid  No.  1  at  the  lower  right. 

trical  generating  capacity  of  the  exhaust  steam  require¬ 
ment  of  the  factory  the  turbine  will  carry  up  to  its  full 
kilowatt  capacity,  exhausting  excess  steam  above  fac¬ 
tory  requirements  to  the  atmosphere  through  relief 
valves  until  such  time  as  the  outside  source  of  power  is 
restored  and  normal  operation  resumed. 

Should  the  factory  electrical  load  be  greater  than 
that  which  the  turbine  is  able  to  carry  with  its  throttle 
valves  wide  open  arrangement  is  made  to  drop  selected 
groups  of  non-essential  load  at  definite  intervals  until 
the  total  electrical  load  is  reduced  to  a  value  which  can 
he  carried  by  the  turbine. 

Equipment  necessary  to  perform  these  operations  falls 
into  three  groups,  instruments,  mechanical  devices  and 
power  relays. 

Instruments — Instruments  consist  of  one  under-fre¬ 
quency,  one  under-voltage  and  one  over-voltage  relay. 
These  initiate  the  various  changes  in  turbine  load 
set-up  due  to  the  conditions  in  the  electrical  circuit  which 
require  them. 

An  under- frequency  relay  has  its  operating  coils  per¬ 
manently  connected  across  the  110-volt  circuit.  Its 
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contacts,  which  in  this  instance  are  arranged  to  close  at 
57.5  cycles  and  to  open  again  at  59.5  cycles,  actuate  a 
power  relay  which  operates  the  load -dumping  control. 
This  relay  also  actuates  a  second  power  relay  which 
de-energizes  the  solenoid-operated  valves,  which  respec¬ 
tively  change  the  turbine  from  pressure  to  centrifugal 
governing  and  set  the  centrifugal  governor  to  60-cycle 
speed.  The  operation  of  this  second  power  relay  also 
opens  the  holding  circuit  on  the  breaker  which  normally 
parallels  the  outside  power  to  the  station  bus.  This 
removes  any  possibility  of  the  power  coming  back  on 
the  station  bus  out  of  phase  and  also  operates  a  device 
which  limits  the  value  of  generated  voltage.  This  second 
relay,  having  operated,  seals  itself  in  and  may  be  released 
only  by  tbe  operation  of  a  button  marked  “Governor 
Reset.” 

The  operating  coils  of  the  under-voltage  relay  are 
also  connected  permanently  across  the  llQ-volt  circuit. 
Its  contacts  operate  the  second  power  relay  mentioned 
above  and  consequently  it  initiates  all  of  the  actions  pre¬ 
viously  mentioned  except  the  selective  load  dumping. 
Inasmuch  as  either  low  voltage  or  low  frequency  will 
drop  out  starters  all  over  the  factory  and  cause  a  shut¬ 
down,  it  is,  of  course,  equally  important  that  the  power 
plant  be  isolated  from  the  source  of  outside  power  and 
carry  the  factory  load  alone  under  either  condition.  An 
overload  on  the  plant  turbine  will  always  be  indicated 
by  falling  of  frequency,  and  consequently  the  frequency 
relay  only  is  arranged  to  actuate  the  load-dumping  con¬ 
trol  which  lightens  the  kilowatt  demand  until  it  is  within 
the  limits  of  the  generating  unit.  As  the  power 

plant  turbine  nor¬ 


mally  operates  in 
parallel  with  an  out¬ 
side  source  which  is 
very  much  larger, 
any  change  in  the 
excitation  carried  on 
the  plant  generator 
w'ill  not  affect  the 
bus  voltage,  but  will 
only  operate  to 


Switchboard  relay 
panel 


Controlling  turbine 
governor  changeover 
and  reset  solenoid- 
operated  valves  and 
automatic  load-dump¬ 
ing  features.  In  order 
from  top  to  bottom 
are  the  frequency  re¬ 
lay,  low-voltage  relay, 
high  -  voltage  relay, 
definite  time  relay  con¬ 
trolling  load  dump  in¬ 
terval,  governor  reset 
and  load  reset  buttons, 
and  eight  auxiliary  re¬ 
lays. 


Industrial  plant  turbine  unit  supplyins 
varying  amounts  of  process  steam 
operates  in  parallel  with  central- 
station  service,  being  controlled  by 
automatic  device  which  balances 
electrical  output  against  steam  de¬ 
mands,  with  atmospheric  exhaust 
and  load  dump  provisions  in  case  of 
power  failure. 

change  the  power  factor  at  which  the  turbo-generator 
operates.  In  order  to  secure  the  best  possible  power 
factor  for  that  load  supplied  by  the  outside  source  the 
excitation  of  the  power  house  generator  during  normal 
operation  is  carried  at  its  maximum  value.  Under 
this  condition,  if  the  factory  electrical  demand  should 
be  light  at  the  time  of  failure  of  the  outside  power 
source,  the  bus  voltage  would  be  raised  to  a  dangerous 
value  as  soon  as  separation  occurred.  To  prevent  this, 
arrangements  have  been  made  automatically  to  insert 
additional  field  resistance  at  such  time  as  the  breaker 
opens. 

This  provides  for  the  case  where  separation  occurs 
through  opening  the  power  plant  tie  bretiker,  but  should 
separation  occur  by  opening  the  supply  line  at  some  other 
point  the  danger  of  excess  voltage  still  exists.  To  pro¬ 
vide  for  this  situation  an  over-voltage  relay  is  provided, 
its  operating  coil  permanently  connected  across  the 
110- volt  bus.  The  normally  closed  contacts  of  the  relay 
are  in  series  with  the  holding  coil  of  the  tie  breaker, 
and  any  bus  voltage  in  excess  of  the  maximum  value 
for  which  the  over-voltage  relay  is  set  will  cause  the 
tie  circuit  breaker  to  be  opened,  actuating  the  voltage- 
limiting  device  which  keeps  the  bus  voltage  to  a  safe 
value. 

Mechanical  Devices — These  consist  of  two  solenoid- 
operated  valves  and  two  oil-operated  pistons.  Each  valve 
controls  the  admission  of  oil  pressure  to  its  correspond¬ 
ing  piston,  or  the  bleeding  of  that  pressure  back  into 
the  main  turbine  reservoir.  The  pistons  normally  oper¬ 
ate  under  pressure  at  such  times  as  the  turbine  is 
paralleled  with  the  other  power  source  and  is  under 
control  of  its  low-pressure  governor.  At  such  times 
one  of  these  pistons  holds  the  governor  linkage  in  such 
position  as  to  make  the  low-pressure  governor  operative, 
and  the  other  holds  the  setting  of  the  centrifugal  gov¬ 
ernor  at  a  point  corresponding  to  a  machine  speed  of 
approximately  63  cycles,  so  that  it  may  not  interfere 
with  the  operation  of  the  pressure  governor. 

At  the  time  that  separation  occurs  the  pressure  is 
removed  from  each  of  these  piston  fulcrums.  The  first 
resets  the  governor  linkage  to  such  a  position  that  the 
centrifugal  governor  becomes  operative,  the  pressure 
governor  inoperative ;  the  second  moves  to  a  definite 
position  which  sets  the  centrifugal  governor  from  its 
63-cycle  location  to  a  60-cycle  setting. 

Power  Relays — Power  relays  are  so  connected  as 
progressively  to  dump  selected  portions  of  non-essential 
load  at  regular  intervals  in  case  the  electrical  demand  is 
too  great  for  the  generating  capacity  of  the  turbine. 
They  function  only  as  long  as  the  turbine  is  operating 
up  to  capacity. 

In  this  factory,  as  in  many  others,  there  are  certain 
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portions  of  the  load  which  may  be  shut  down  without 
causing  serious  inconvenience  in  operation  of  the 
remainder  of  the  plant.  In  this  particular  plant  parts 
of  the  load  may  be  dropped  completely  for  over  an  hour 
without  affecting  the  balance  of  factory  operation.  This 
interruptable  load  has  been  divided  into  three  groups, 
each  controlled  by  a  separate  circuit  breaker. 

By  the  use  of  standard  power  relays  plus  one  time- 
delay  relay  and  one  adjustable  definite  time  relay  an 
arrangement  has  been  worked  out  which  will  permit  the 
unloading  of  the  first  of  these  three  load  blocks  at  a 
definite  length  of  time  after  the  low-frequency  relay 
has  operated  and  the  remaining  blocks  at  equal  inter¬ 
vals,  determined  by  the  definite  time  relay  setting. 
Subsequent  to  the  dropping  of  the  first  load  block, 
another  equal  time  period  elapses.  If  the  frequency  of 
the  power  on  the  station  bus  has  not  returned  to  at 
least  59.5  cycles  during  this  time  the  second  load  block 
is  dropped,  and,  likewise,  the  frequency  failing  to  rise 
sufficiently  after  a  third  time  period  the  third  block  of 
load  is  released.  These  load  blocks  are  so  proportioned 
that  the  dropping  of  the  third  one  will  care  for  the 
heaviest  possible  present  factory  load. 

After  "load  blocks”  are  dropped 

If  after  any  of  the  above  blocks  has  been  dropped 
the  frequency  returns  to  normal,  indicating  that  the  tur¬ 
bine  is  again  running  under  a  demand  that  it  can  carry, 
no  further  load  will  be  dropped  and  the  power  plant 
will  continue  to  carry  the  diminished  factory  load  at 
60-cycle  frequency.  If,  however,  at  any  subsequent  time 
an  increase  in  the  factory  demand  causes  the  load  to 
again  be  too  great  for  the  turbine  capacity,  as  soon  as 
the  frequency  has  remained  at  a  value  of  57.5  cycles 
for  the  length  of  time  for  which  the  definite  time  relay 
is  set,  the  next  block  of  load  will  be  released. 

When  the  turbine  is  again  paralleled  with  the  out¬ 
side  power  source  and  normal  operation  has  resumed 
a  pushbutton  marked  “Load  Reset”  may  be  depressed 
and  the  tripped-out  breakers  reset  for  normal  operation. 

The  equipment  described  cares  for  every  condition 
which  may  develop  when  the  factory  power  plant  is 
separated  from  the  outside  source  of  power,  and  does  it 
immediately  without  any  attention  from  the  power  plant 
operator.  He  is  not  required  to  perform  four  or  five 
operations  which  must  be  accomplished  simultaneously 
at  widely  different  points,  and  there  is  no  chance  for 
error  due  to  confusion  resulting  from  unusual  condi¬ 
tions  which  occur  so  infrequently  that  the  steps  necessary 
to  correct  them  are  not  clearly  remembered.  The  oper¬ 
ator  is  free  to  attend  to  his  regular  duties  and  operate 
boilers  as  necessary  to  care  for  added  or  diminished 
load. 

When  the  outside  source  is  ready  to  resume  service, 
he  may  parallel  in  the  usual  manner,  then  replace  tur¬ 
bine  on  the  pressure  governor  by  pressing  the  button 
marked  “Governor  Reset.”  Then,  after  operating  the 
“Load  Reset”  button,  the  tripped  out  load  breakers  may 
be  reclosed  and  the  whole  plant  again  will  be  placed  in 
normal  operation. 

The  new  equipment  was  designed  to  eliminate  com¬ 
pletely  factory  shutdowns  from  power  interruptions.  It 
had  Wn  in  operation  over  six  months  up  to  the  time 
this  article  was  prepared  and  had  been  called  upon  to 
function  under  various  factory  load  conditions,  each  time 
fulfilling  its  purpose  exactly  as  anticipated. 

This  control,  which  can  be  adapted  readily  for  prac¬ 


tically  any  load  conditions  and  may  be  applicable  and 
desirable  in  many  other  plants  using  process  steam,  was 
designed  by  Leland  S.  Rosener,  consulting  engineer, 
San  Francisco. 

▼ 

Southern  Farmers 
Usins  More  Electricity 

By  E.  C.  EASTER 

Chainnan  Rural  Electric  Service  Committee, 
Southeastern  Division,  N.E.L.A. 

More  than  200  kw.-hr.  annual  increase  per  farm 
customer  during  1931  is  shown  by  nine  Southeastern 
power  companies  serving  19,093  farms.  Table  I  gives 
comparative  data  for  1930  and  1931  for  all  rural  cus¬ 
tomers  of  these  companies  and  it  shows  the  effects  of 
increased  farm  consumption  on  the  whole  class  of  rural 
business.  Of  the  number  of  customers  in  Table  II, 
from  the  records  of  the  Alabama  Power  Company,  about 
65  per  cent  are  farms  and  the  balance  are  rural  residents. 

Table  I — Increase  in  Rural  Business — 

Six  Southeastern  States 

Annual  Increase  Per  Cent 
Total  Kw.-Hr.  in  Annual  Increase 

Number  Annual  Sales  Kw.-Hr.  Over 


of  Kw.-Hr.  per  Farm  Sales  Preceding 

Year  Farms  Sales  Customer  per  Farm  Year 

1929  .  13,228  10,899,576  620 

1930  .  17,405  16,112,513  930  110  11,3 

1931  .  19,093  21,777,818  1,140  210  23.0 


Table  II — Increase  of  Rural  Business, 

Alabama  Power  Company 

This  table  includes  only  those  customers  served  from  niral  lines  to  which  the 
rural  rate  is  applicable  and  does  not  include  customers  served  from  rural  lines  at 
industrial  power  rates  nor  customers  on  lines  transferred  from  rural  classification. 

Kw.-Hr.  Sales  per 

Rural  Customers  Total  Kw.>Hr.  Sales  Rural  Customer 


Month  1930  1931  1930  1931  1930  1931  1932 

January .  5,113  6,099  345.997  456,371  68  75  82 

February .  5,236  6,049  345,892  434,637  66  72  77 

March .  5,382  6,060  335,133  393,731  62  65  74 

April .  5,883  6,142  360,300  420,239  61  68 

May .  5,848  6,244  373,723  432,488  64  69 

June .  5,937  6,299  391,529  464,614  66  74 

July .  6,010  6,366  426,741  537,307  71  84 

August .  6,086  6,397  459,393  553,652  76  87 

September .  6,120  6,351  461,383  548,530  75  86 

October .  6,115  6,311  450,897  531,879  74  84 

November .  6,121  6,256  449,616  508,926  73  81 

December .  6,228  6,212  436,137  503,486  70  81 

Total .  4,836,741  5,785,858  828  928 


Aver,  per  month  5,840  6,232  403,062  482,136  69  77 

country  stores,  churches,  schools  and  small  rural  com¬ 
munity  enterprises.  Through  an  analysis  of  individual 
records  it  was  disclosed  that  during  the  two-year  period 
of  the  table  the  increased  energy  consumption  was  due 
to  large  increases  by  farm  customers  and  that  there 
was  an  actual  decrease  in  the  consumption  of  other  rural 
customers.  In  1929  65  farm  customers  of  the  com¬ 
pany  used  an  average  of  10,850  kw.-hr.  each.  In  1931 
these  same  farms  used  an  average  of  12,400  kw.-hr. 
These  conspicuous  increases  indicate  that  wide-awake 
farmers  are  making  profits  by  using  electricity  freely. 
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Is  Frequency  Resulation 

the  Fundamental  Problem? 


By  H.  A.  DRYAR* 

Philadelphia  Electric  Company 


I  SOMETIMES  wonder  if  in  our  efforts  toward  secur¬ 
ing  an  accurate  instantaneous  frequency  we  are  not 
blindly  adhering  to  an  old  fetish  that  was  passed 
down  to  us  through  the  years  of  operation  of  the  elec¬ 
tric  power  system.  The  rapid  development  of  the 
electric  utility  industry  has  probably  tended  to  prevent 
an  inquiry  into  the  reason  for  the  mandate  to  hold  accu¬ 
rate  frequency.  We  have  failed  to  question  the  reasons 
advanced  by  those  favoring  a  minimum  variation  in 
frequency.  We  have  accepted,  without  consideration, 
the  dictum  that  the  narrower  the  frequency  band  the 
better,  because  of  its  universal  acceptance. 

So  let  us  ask  ourselves  the  question,  “why  is  it  neces¬ 
sary  to  hold  the  frequency  to  a  minimum  variation,  to 
so  regulate  that  the  curve  shows  a  straight  and  narrow 
line?” 

It  is  said  that  production  of  the  industrial  customers 
would  suffer  with  variable  frequency.  Yet,  on  the  mod¬ 
em  large  system  and  on  those  systems  that  are  part  of 
a  large  interconnected  group,  the  frequency  variations 
normally  possible  are  of  the  order  of  but  one-sixth  of 
1  per  cent.  This  change  would  have  but  a  negligible 
effect  on  the  production  of  any  industry.  The  inertia 
of  the  modern  large  system  to  change  in  speed,  due  to  its 
great  flywheel  effect  and  the  ready  response  of  the  gov¬ 
ernors  of  the  generating  units  to  changes  in  load,  tends 
to  a  narrowing  of  the  frequency  band. 

Does  the  need  for  accurate  frequency  regulation  arise 
because  it  is  essential  for  the  supply  of  correct  time? 
The  average  frequency  regulation  that  is  inherent  in  the 
operation  of  the  present-day  systems  may  be  equally  as 
satisfactory  for  time  service  as  the  regulation  controlled 
by  automatic  equipment. 

Will  a  finer  regulation  of  frequency  reduce  the  varia¬ 
tions  in  tie-line  loading?  If  we  review  the  operations 
of  the  past  we  recall  the  difficulties  attending  the  load¬ 
ing  of  tie  lines.  These  difficulties  were  especially  severe 
if  the  tie  lines  were  of  some  length  and  of  relatively 
small  capacity.  But  even  where  the  ties  were  of  larger 
capacity  and  shorter  length  there  were  variations  in  the 
loading  that  demanded  constant  attention.  These  varia¬ 
tions  in  many  instances  were  a  result  of  the  attempt  to 
correct  for  frequency  variations,  and  further  aggravated 
by  a  seesaw  action  when  the  operators  at  stations  other 
than  that  or  those  doing  the  regulating  attempted  to 

*Based  on  discussion  of  system  operation  before  Pennsylvania 
Electric  Association  committee. 


PM  AM 


Fig.  1  a  and  b — System  frequency  and  load 
on  station  previously  assigned  regulation 

All  stations  are  assigned  a  definite  proportion  of  system 
load  which  is  allowed  to  vary  slightly  as  governors  re¬ 
spond  to  variations,  thereby  sharing  variations  in  system 
load  and  reducing  the  burden  on  any  one  station  and 
on  the  lines.  Note  particularly  the  regulation  during 
the  rapidly  changing  load  period  at  noon. 


hold  their  scheduled  load  regardless  of  the  frequency. 
The  variations  were  further  increased  due  to  inability 
accurately  to  distinguish  the  indications  of  the  reed-type 
frequency  meter. 

Load  variations  relatively  greater  in  1916 

Let  me  carry  you  back  to  the  regulating  station  of 
the  year  1916.  The  system  load  was  subjected  to  a 
much  greater  variation  proportionately  on  the  plateau 
of  the  curve  than  now.  The  diversity  in  load  changes  of 
the  larger  system  loads  of  the  present  day  has,  as  a 
percentage  of  the  total,  considerably  reduced  this  fringe. 
At  the  time  we  are  considering,  however,  the  load 
changes  resulted  in  frequency  variations  of  the  order 
of  one-half  cycle.  In  correcting  for  these  variations  the 
tie-line  load  swings  were  of  such  magnitude  that  ties 
of  large  capacity  were  required  to  hold  the  stations  in 
}>arallel.  In  my  opinion,  the  operator  did  not  have  a 
true  picture  of  his  regulating  activities.  To  him  the 
practice  followed  when  the  system  load  was  carried  by 
an  individual  station  applied  also  when  other  stations 
operated  in  parallel  with  it.  It  probably  did  not  occur 


September  10, 1932  —  ELECTRICAL  WORLD 


341 


to  him  that  the  great  variations  in  load  on  the  tie  line 
were  a  result  of  the  changes  in  load  on  the  regulating 
station.  By  partial  correction  of  the  change  in  speed, 
allowing  for  a  change  in  load  in  the  opposite  direction, 
he  would  narrow  the  change  of  load  on  the  tie  line. 
Should  the  other  stations  permit  their  loads  to  vary 
with  the  system  load  changes  the  tie-line  load  changes 
would  be  still  smaller. 

Failure  to  sense  this  basic  thought  in  regulation  seems 
to  have  persisted.  As  the  system  load  increased  the 
fringe  or  variation  of  load  was  a  smaller  percentage  of 
the  total.  The  variations,  however,  were  greater  in 
amount  and  the  regulating  station  was  subjected  to  a 
burden  that  resulted  in  an  appreciable  loss  of  economy. 
Various  methods  were  adopted  to  reduce  this  loss. 

Different  methods  of  handling  regulation 

Some  companies  assigned  the  duty  of  regulation,  manu¬ 
ally,  to  several  stations  at  the  same  time.  A  seesaw 
condition  resulted,  and  while  the  burden  on  one  station 
was  reduced,  the  other  stations  suffered  a  loss  in  econ¬ 
omy,  thus  subjecting  the  system  to  a  greater  loss  than 
experienced  when  but  one  station  was  regulating. 

Other  companies  assigned  the  regulation  to  but  one 
station,  with  the  instruction  to  permit  the  frequency  to 
vary  within  certain  limits.  This  method  reduced  the 
variations  on  the  station  and  improved  the  economy. 
The  other  stations  on  the  system  were  assigned  a  def¬ 
inite  load  that  they  were  to  average,  permitting  their 
load  to  vary  slightly  with  the  system  load  swings.  If 
the  operator  could  at  the  average  of  the  swing  have 
the  normal  instantaneous  frequency,  the  chart  would 
be  an  extremely  good  one  and  secured  with  the  minimum 
of  effort.  If  he  were  not  successful  in  doing  this  the 
chart  would  be  somewhat  uneven,  but  satisfactory  from 
the  standpoint  of  time  and  the  service  to  industrial 
customers.  The  variations  in  load  on  the  regulating  sta¬ 
tion,  however,  were  objectionable.  A  reduction  in  these 
swings  was  effected  by  partial  correction  of  the  fre¬ 
quency  error  and  permitting  the  change  of  load  in  the 
opposite  direction  to  complete  the  correction. 

Still  other  companies  installed  automatic  frequency 
control  that  proved  very  successful  in  holding  the  fre¬ 
quency  to  the  instantaneous  value  desired.  The  load 
variations  on  the  regulating  stations,  however,  with 
higher  system  loads  proved  a  burden.  This  burden 
became  heavier  when  the  system  was  interconnected  with 
others.  In  some  instances,  where  the  regulation  was 
automatically  controlled,  it  was  found  necessary  to  take 
the  regulator  out  of  service  or  to  increase  the  tolerance 
of  the  controller  so  that  the  variations  in  load  on  the 
station  would  be  limited. 

Where  the  regulation  on  an  interconnected  group  was 
assigned  to  6ne  station  and  the  control  was  manual  an 
appreciable  improvement  in  the  curve  as  compared  with 
previous  charts  of  manual  regulation  was  evident.  This, 
of  course,  was  due  to  the  decreased  percentage  of  varia¬ 
tion,  the  increased  inertia  of  the  combined  load  and  the 
greater  response  of  the  increased  generator  capacity 
operating  in  parallel.  However,  the  demand  on  the  regu¬ 
lating  station  was  heavier,  and  it  was  essential  that 
measures  be  adopted  to  reduce  the  loss  in  economy. 

It  seemed  necessary  for  each  system  of  the  intercon¬ 
nected  group  to  assume  its  share  of  the  burden  of  regu¬ 
lation.  To  do  this  manually  would  be  a  backward  step. 


The  seesawing  produced  by  this  method  of  operation 
would  make  matters  worse.  Installation  of  automatic 
frequency  control,  on  each  of  the  systems  of  the  group, 
seemed  the  logical  step  to  take.  Each  member  of  the 
interconnected  group  would  then  be  in  a  position  to  aid 
in  the  regulation,  and  the  consensus  of  opinion  indicated 
that  tie-line  variations  then  would  be  negligible. 

Reduce  the  swings  on  regulating  stations 

You  will  notice  that  emphasis  was  placed  on  the  need 
for  reducing  the  swings  on  the  regulating  station  and 
that  consideration  was  given  also  to  lessening  the  varia¬ 
tions  of  tie-line  loading.  A  departure  from  the  fetish 
of  frequency  regulation  is  indicated.  Heretofore,  instead 
of  being  considered  as  a  visible  mark  to  serve  as  a 
guidepost  toward  better  operation,  it  was  regarded  as 
the  desired  objective.  Having  succeeded  in  so  regulating 
frequency  that  the  chart  evidenced  a  straight  and  narrow 
line,  many  were  of  the  opinion  that  such  things  as  load 
variations  were  a  necessary  evil.  There  were  instances 
when  the  frequency  of  an  interconnected  group,  approxi¬ 
mating  3,000,000  kw.  in  combined  load,  was  assigned  to 
a  station  with  36,000  kw.  capacity  in  operation.  The 
regulation  was  manual.  Experience  had  indicated  on  this 
interconnected  group  that  a  loss  of  generating  capacity 
supplying  80,000  kw.  would  result  in  a  momentary  drop 
of  two-tenths  of  a  cycle  until  the  governors  responded 
and  partially  restored  the  frequency  so  that  it  was  but 
one-tenth  of  a  cycle  low. 

One  logically  asks,  “how  can  the  frequency  regula¬ 
tion  on  this  group  be  effected  using  but  36,000  kw. 
capacity?”  To  correct  for  but  slight  variations  in  speed, 
the  magnitude  of  the  swings  on  this  station  would  be 
comparable  in  size  to  the  capacity  in  operation.  It  is 
evident  that  the  station  was  being  penalized  and  the 
results  accomplished  were  negligible. 

Share  system  load  variations 

“Why  not  let  the  group  as  a  whole  absorb  the  varia¬ 
tions?”  was  asked.  All  stations  could  be  assigned  a 
definite  loading  and  they  would  permit  this  load  to  vary 
slightly  as  the  governors  of  the  units  responded  to  varia¬ 
tions.  The  load  dispatchers  would,  as  before,  anticipate 
the  load  changes  on  their  individual  systems  and  instruct 
the  operators  at  the  stations  when  corrections  in  the  load 
allocation  were  to  be  made. 

This  method  would  probably  effect  what  was  antic¬ 
ipated  with  the  installation  of  automatic  frequency  con¬ 
trol  on  each  of  the  systems  of  the  group.  It  would 
reduce  the  burden  on  one  station  and  it  would  decrease 
the  changes  in  the  loading  of  tie  lines.  Failure  of  the 
load  dispatcher  properly  to  forecast  his  system  load  and 
instruct  the  stations  to  which  a  definite  loading  was 
assigned  to  make  the  necessary  changes  would,  with 
either  method,  penalize  some  station  or  some  system. 

When  this  practice  was  first  instituted  the  operator 
at  the  station  to  which  the  regulation  had  previously 
been  assigned  was  instructed  to  watch  the  frequency 
and  notify  the  load  dispatcher  if  an  error  persisted.  The 
operator  was  thus  of  aid  in  directing  the  attention  of 
the  dispatcher  to  load  changes  that  were  necessary. 

Reproductions  of  the  frequency  and  load  charts  for  the 
station  to  which  the  regulation  had  previously  heen 
assigned  are  shown  in  Fig.  1.  Of  particular  interest  is 
the  regulation  during  the  noon  period,  when  the  load 
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is  changing  rapidly.  It  indicates  the  close  attention 
directed  to  these  changes  by  the  dispatchers  of  all  the 
systems  operating  in  parallel. 

Effects  of  failure  to  adjust  loads 

With  automatic  control,  should  one  system  fail  to 
forecast  accurately  its  load  or  be  tardy  in  making 
changes  in  generation,  the  regulating  stations  will  suffer 
by  holding  accurate  instantaneous  frequency.  In  fol¬ 
lowing  the  method  outlined,  if  one  system  is  tardy  in 
picking  up  or  dropping  load  the  other  systems,  in  cor¬ 
recting  for  changes  in  their  load,  will  adjust  the  load  of 
the  delinquent  system  to  itself,  but  there  will  be  a  change 
in  frequency.  Should  more  than  one  system  be  tardy 
the  frequency  error  will  be  greater.  Word  must  then 
be  passed  along  to  all  systems  to  correct  at  the  same 
time.  As  the  correction  is  in  the  same  direction  this 
can  readily  be  accomplished. 

Some  may  object  to  this  frequency  error  even  though 
it  obtains  for  but  a  few  minutes.  But  is  there  anything 
really  objectionable  in  this?  It  is  true  that  it  must  be 
corrected  as  soon  as  possible,  to  limit  the  error  in  fre¬ 
quency  time. 

Tie-line  load  variations  can  be  reduced 

If  this  method  is  practiced  tie-line  loading  should  be 
improved.  Let  us  picture  an  interconnected  group  of 
systems  the  frequency  of  which  is  automatically  regu¬ 
lated  by  a  station  at  the  end  of  the  chain.  The  response 
of  the  controller  to  all  variations  in  speed  due  to  load 
changes  is  immediate.  The  changes  in  load  on  the  tie  be¬ 
tween  adjacent  systems  nearest  the  regulating  station  will 
probably  be  from  one  extreme  to  another.  Even  the 
closest  possible  attention  to  their  load  changes  by  each 
individual  system  will  not  insure  the  continuity  of  opera¬ 
tion  of  a  tie  line  so  located  if  it  is  of  relatively  small  ca¬ 
pacity  or  the  settings  of  the  relays  are  low. 

Should  the  regulating  station  be  located  in  the  middle 
of  the  chain  tie-line  loading  variations  would  be  con¬ 
siderably  reduced  in  one  direction.  If  this  station  regu¬ 
lated  the  frequency  manually  it  is  not  certain  that  the 
swings  on  the  tie  line  would  be  reduced.  The  rapid 
changes  in  tie-line  loading  when  the  frequency  is  auto¬ 
matically  controlled  permit  no  correction  by  an  indi¬ 
vidual  system  unless  the  change  is  sustained.  With 
manual  regulation  not  only  does  the  station  correct  for 
frequency  error  but  has  to  make  a  further  correction  in 
the  opposite  direction  when  tie  lines  are  adjusted  by  other 
systems.  This  game  of  seesaw  may  continue  indefinitely. 

To  summarize,  frequency  regulation  may  be  placed 
on  all  systems  of  an  interconnected  group  by  de¬ 
pending  on  the  inertia  of  the  tremendous  capaci¬ 
ties  operating  in  parallel  and  the  ready  response 
of  the  governors  of  the  great  number  of  generat¬ 
ing  units  supplying  energy.  This  will  eliminate 
the  burden  on  a  single  regulating  station.  It  will 
reduce  the  variations,  now  extreme  at  times,  on  tie 
lines  between  systems.  It  will  permit  as  accurate 
time  as  at  present  furnished.  As  the  frequency 
error  will  not  normally  exceed  one-sixth  of  1  per 
cent,  the  production  of  industrial  customers  will 
not  be  adversely  affected. 


To  achieve  the  best  results,  it  is  essential  that  the 
operators  and  dispatchers  of  all  the  systems  of  an  inter¬ 
connected  group  have  a  true  picture  of  the  problem.  Too 
often  it  has  seemed  that  failure  to  secure  the  desired 
co-operation  has  been  due  to  the  lack  of  information  on 
the  part  of  operating  men.  It  is  important  that  they 
recognize  the  necessity  of  accurately  forecasting  their 
load,  of  anticipating  the  load  changes  and  of  immediately 
correcting  for  sustained  load  changes  in  their  system 
load.  Accurate  performance  along  these  lines  will  elimi¬ 
nate  undesirable  variations  in  the  frequency.  Frequency 
then  will  be  considered  the  guidepost  of  load  regulation. 

T 


Tap  Test  for  Insulators 


By  W.  SHULER 

Manager  Electrical  Division, 

Dayton  Power  &  Light  Company,  Dayton,  Ohio 

You  can  tell  a  good  coin  by  the  sound  of 
it  and  you  can  tell  a  good  insulator  that  way 
too.  The  electrical  division  of  the  Dayton 
Power  &  Light  Company  has  proved  this  by 
finding  nearly  a  hundred  cracked  insulator 
units  in  disconnecting  switch,  choke  coil  and 
other  equipment  assemblies  in  substation 
structures  simply  by  tapping  the  insulators 
and  listening  to  their  sound.  In  the  past 
improper  methods  for  cementing  cap-and- 
pin  fittings  to  insulators  have  been  used 
sometimes.  Many  such  potentially  defective 
assemblies  are  now  in  service.  In  the  course 
of  time  the  porcelain  thus  cemented  has 
cracked  and  the  cracks  are  frequently  the 
precursors  of  electrical  breakdown. 

While  discussing  this  matter  with  repre¬ 
sentatives  of  insulator  and  switch  manufac¬ 
turers.  one  salesman  used  a  small  metal  ball 
to  show  the  different  sounds  of  perfect  and 
cracked  insulators.  The  suggestion  to  mount 
such  a  ball  on  the  end  of  a  flexible  pole 
and  to  tap  insulators  in  service  to  find 
cracked  ones  immediately  presented  itself. 
A  ^-in.  steel  ball  was  fixed  to  the  end  of  a 
piece  of  spring  wire,  which  in  turn  was 
secured  to  an  insulating  stick  as  shown  here¬ 
with.  The  man  selected  to  operate  the  device 
was  given  a  short  course  in  tapping  so  he 
could  recognize  the  sound  of  a  cracked  insu- 
lator  from  the  response  of  a  perfect  one. 
Then  he  was  sent  out  to  tap  the  top  and 
bottom  insulators  in  the  switch,  choke  coil  and  other 
assemblies.  So  far,  as  said,  about  a  hundred  units  have 
been  found  cracked  in  the  bottom  porcelain. 

As  yet,  this  testing  stick  has  been  used  only  on  pin 
type  insulating  assemblies  such  as  are  commonly  used 
for  mounting  disconnecting  switches  and  choke  coils. 
There  appears  to  be  no  reason  why  the  idea  might  not 
be  adapted  for  use  on  all  types  of  insulators,  even  on 
transmission  lines.  Sound  porcelain  should  sound  right 
no  matter  where  it  is. 
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Engineers  Spared  from  Usual  Duti< 


By  J.  S.  SUTHERLAND 

Manager  Merchandise  Sales  Division, 
Alabama  Potver  Company 


PROCEEDING  on  the  theory  that  a  promotional  rate 
would  increase  business,  the  Alabama  Power  Com¬ 
pany  offered  a  general  rate  reduction  to  its  custom¬ 
ers  in  January,  1930.  The  plans  for  recovering  lost 
residential  revenue  by  the  further  sale  of  electrical 
merchandise  in  the  homes  gave  assurance  that  the  rev¬ 
enue  reduction  from  this  class  of  customers  could  be 
rapidly  built  back,  with  both  customers  and  company  re¬ 
ceiving  benefit  therefrom.  The  part  of  the  plan  to  assist 
the  commercial  customer  in  realizing  the  full  benefit  of 
the  rate  meant  a  great  deal  of  educational  work. 

With  this  idea  in  mind  a  lighting  section,  under  the 
direction  of  the  merchandise  sales  division,  was  organ¬ 
ized.  This  section  was  composed  of  six  men ;  two  of 
these  had  previous  experience  in  selling  illumination,  and 
the  four  others  were  from  engineering  and  operating  de¬ 
partments  who  had  limited  experience  in  the  sales  field 
but  could  readily  be  spared  from  their  usual  duties.  The 
Edison  Lamp  Works  of  the  General  Electric  Company 
and  the  Westinghouse  Lamp  Company  collaborated  in 
holding  a  lighting  school  for  the  members  of  the  lighting 
section  of  this  utility,  and  others  in  adjoining  states  were 
invited.  The  school  lasted  for  one  week  and  the  work 
was  carried  on  from  early  in  the  morning  until  late  at 
night. 

At  the  end  of  this  period  the  men  were  assigned  terri¬ 
tories  and  the  responsibility  of  developing  commercial 
revenue  for  the  company  through  the  sale  of  additional 
lighting  was  definitely  placed  on  them.  These  men  were 
to  act  as  consulting  engineers,  as  no  equipment  or  wiring 
was  to  be  sold  by  them,  but  all  loads  added  to  the  lines 
as  a  result  of  their  activities  were  placed  to  their  individ¬ 
ual  credit.  Only  the  benefits  of  lighting  were  to  be  dis¬ 
cussed,  but  they  could  make  layouts  and  estimates  for 
the  prospect  and  further  assist  him  in  securing  compe¬ 
tent  electrical  installations.  These  six  men  have  all  dis¬ 
played  singular  aptitude  in  retaining  old  business  and 
securing  new,  and  are  still  with  the  company  and  work¬ 
ing  in  their  original  territory. 

The  men  at  first  were  put  on  a  straight  salary  basis 
and  assigned  to  territories  containing  from  4,000  to  5,000 
commercial  prospects  per  man.  One  man  was  retained 
at  headquarters  to  head  up  activities,  outline  promotional 
and  advertising  activities,  summarize  reports  from  the 
field  and  render  assistance  to  the  field  men  whenever 
necessary.  The  field  men  were  placed  under  operating 
executives  in  the  field,  but  were  expected  to  work  in  close 
touch  with  the  headquarters  office. 

A  comprehensive  direct-mail  plan  of  advertising  was 
worked  out,  to  be  carried  on  during  the  year  and  to  tie 
in  with  the  usual  activities  of  the  lighting  salesmen.  Each 
lighting  salesman  was  furnished  with  a  copy  of  this  set-up 
and  several  weeks  before  mailing  was  furnished  with  a 


Nature  of  duties  and  method  of  training. 

Harmonizing  sales  cost  with  business  acquired. 
Smoothing  out  sales  curve. 

Where  major  attention  is  directed. 

Co-operation  with  contractor-dealers. 

Relative  income  of  contractor-dealers  and  utilities 
from  new  installations. 

Develop  better  appreciation  of  good  illumination 
and  better  wiring  and  improve  public  relations. 

copy  of  the  material  to  be  mailed.  We  have  found  this 
of  great  assistance  in  furthering  lighting  work. 

As  the  activity  was  new  we  were  unable  at  the  outset 
definitely  to  set  up  quotas  for  the  men  to  work  to,  but 
after  the  first  90  days  such  quotas  were  set  up  at  head¬ 
quarters  and  assigned  to  the  field  men.  At  the  end  of 
1930  the  five  field  men  had  added  the  following  commer¬ 
cial  lighting  business  to  the  lines  of  the  company : 


Kw. 

Additional  business  connected..  ..  2,158 

New  business  connected .  1,176.8 

Total  business  connected. ......  . .  3,334.8 


On  the  basis  of  the  first  year’s  activity  the  bogie  for 
1931  was  set  at  4,000  kw.  in  connected  load,  an  equivalent 
of  0.19  kw.  per  customer.  The  revenue  was  estimated  on 
the  basis  of  10  per  cent  incidental  power,  30  per  cent  new 
business  and  60  per  cent  additions  to  existing  business. 
At  the  end  of  1931  the  records  showed  that  the  lighting 
section  had  made  115  per  cent  of  its  connected  load  quota 
and  105  per  cent  of  its  revenue  quota.  The  load  added 
amounted  to  217  watts  per  commercial  customer  at  an 
estimated  load  factor  of  17.2  per  cent. 

The  analysis  of  lighting  sales  for  the  first  eighteen 
months  of  the  lighting  section’s  activity  shows  that  the 
majority  of  sales  came  from  the  larger  towns,  although 
almost  50  per  cent  of  the  total  number  of  commercial 
prospects  were  located  in  widely  scattered  small  towns 
of  less  than  5,000  population.  The  analysis  also  shows 
that  there  was  a  discrepancy  in  the  sales  cost  per  kilo¬ 
watt  added  due  to  differences  in  salaries  paid  to  individ¬ 
ual  salesmen. 

Bonus  plan  of  compensation  established 

However,  the  results  as  shown  by  the  analysis  were  so 
gratifying  that  four  additional  field  men  were  added  to 
the  section  in  December,  1931,  and  a  bonus  plan  of  com¬ 
pensation  was  set  up  whereby  all  salesmen  were  paid  the 
same  salary.  Against  this  salary  was  assigned  a  quota 
equivalent  to  6  watts  per  customer  per  month  for  addi¬ 
tional  load  and  3  watts  per  customer  for  new  load.  If 
the  salesman  exceeded  his  quota  he  received  $2.50  bonus 
per  kilowatt  for  each  kilowatt  added  to  an  existing  cus¬ 
tomer  and  $1  per  kilowatt  for  new  load.  The  quotas 
were  made  cumulative  in  order  to  obtain  a  more  even 
sales  curve. 

The  mechanics  of  the  commission  form  of  compensa¬ 
tion  are  simple.  The  lighting  salesman  has  the  customer 
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set  order  and  posts  the  connected  load  to  the  credit 
of  the  lighting  salesman  on  the  form  provided  for 
that  purpose.  The  commission  form  of  com- 
I)ensation  equalizes  the  cost  per  kilowatt  added 
and  is  encouraging  to  the  salesman,  who  has  some¬ 
thing  definite  to  work  to  beyond  his  allotted  task. 

The  budget  for  1932  with  nine  field  men  was 
drawn  on  the  basis  of  6,463  kw.  additional  con¬ 
nected  load,  equivalent  to  0.26  kw.  per  customer. 
Our  sales  for  1932  to  date  are  only  slightly  be- 


Liqhting  Businesi 


sign  the  company  s  standard  form  of  apphca- 
ion  card  for  the  load  contracted  and  turns  the 
application  with  his  name  affixed  to  the  division 
auditor,  who  checks  the  contract  with  the  meter 


Some  accomplishments 

The  quota  for  1932  includes  the  following 
classc«i  of  business,  which  are  arranged  ac¬ 
cording  to  their  anticipated  contribution  to 
new  revenue :  Store  interiors ;  signs  and 
outside  display ;  miscellaneous ;  schools,  pub¬ 
lic  buildings  and  churches:  show  windows; 
industrial ;  residential :  offices  and  theaters. 
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hind  quota  and  this  difference  will  be  made  up  before  the 
end  of  the  year. 

The  quotas  for  the  year  1932  are  divided  into  the  fol¬ 
lowing  classifications  of  business,  based  on  the  previous 
year’s  activities,  and  divided  also  into  10  per  cent  inci¬ 
dental  power,  30  per  cent  new  lighting  load  and  60  per 
cent  addition  to  present  lighting  load : 

Per  Cent  of  Total 


Class  of  Lighting 

Kw. 

Kw. 

Rev. 

Signs  and  outside  display.  . .  . 

..  995.5 

15.4 

14.0 

Show  windows . 

..  277.4 

4.3 

6.0 

Store  interiors . 

.2,784.3 

43.2 

56.7 

Schools,  public  buildings  and 
churches . 

.  543.4 

8.3 

6.3 

Offices,  theaters . 

.  110.6 

1.7 

2. 1 

Industrial . 

.  334.4 

5.2 

4.1 

Residential . 

.  323.0 

5.0 

2.7 

Miscellaneous . 

.1,094.4 

16.9 

8.1 

Total . 

.6.463.0 

100.0 

100.0 

As  lighting  equipment  is  not  sold  by  the  company  but 
by  the  dealers  in  the  various  towns  where  we  operate, 
lighting  activities  are  equalized  over  the  year  rather  than 
specialized  as  to  different  types  of  lighting  by  months. 
However,  we  have  set  up  a  schedule  that  we  adhere  to  in 
general  as  follows; 

Jan Store  windows  July.  ..Theaters 

Feb..  ..Commercial  interiors  Aug. .  .Schools  and  churches 
Mar.. ..Sign  and  office  lighting  Sept.. . Industrial 
April..  Floodlighting  Oct...  Window  lighting 

May  .  .  Public  buildings  Nov.  Commercial  interiors 

June..  Street  lighting  Dec. ..  Residential  and  display 

In  cases  where  there  are  no  dealers  in  small  towns  we 
occasionally  sell  lighting  equipment  as  an  aid  to  the  pros¬ 
pect.  A  form  for  financing  the  entire  wiring  and  equip¬ 
ment  installed  has  been  worked  out,  but  it  is  found  that 
contractor-dealers  prefer  to  finance  their  own  equipment 
sales.  Records  for  1931  showed  the  company  financed 
less  than  $2,800  worth  of  equipment,  although  estimated 
revenue  from  lighting  sales  were  many  times  this  amount 
in  annual  revenue.  In  one  division  a  record  was  kept  to 
show  the  amount  of  installation  cost  as  compared  to  an¬ 
nual  revenue,  and  it  was  found  that  for  every  dollar  in 
annual  revenue  anticipated  by  the  company  the  contrac¬ 
tor-dealer  received  $1.33  for  material  and  labor. 

Principal  work  of  lighting  engineers 

It  has  been  found  that  the  principal  work  of  the  light¬ 
ing  engineer  is  in  developing  an  appreciation  of  the  value 
of  good  illumination  and  in  insisting  on  correcting  wiring 
and  installations.  It  is  felt  that  the  prospect  works  more 
readily  with  the  lighting  salesman  where  no  equipment  is 
sold.  When  the  lighting  salesman  attempts  to  sell  equip¬ 
ment,  it  breaks  down  the  customer’s  confidence  and  the 
recommendations  may  conflict  with  the  recommendations 
of  architects  and  contractor-dealers.  It  is  fatal  for  a 
lighting  section  to  merchandise  equipment  unless  the 
company  assumes  the  responsibility  for  the  installation. 
Numerous  cases  of  too  small  wire  sizes,  incorrect  hang¬ 
ing  and  improper  spacing  of  fixtures  encountered  in  the 
course  of  our  work  point  to  the  folly  of  the  sale  of 
equipment  rather  than  the  sale  of  illumination.  By 
avoiding  the  sale  of  equipment  and  insisting  on  the  cor¬ 
rect  lighting  specifications,  the  lighting  engineer  obtains 
the  confidence  of  the  merchant  or  contractor,  which  re¬ 
sults  in  a  better  job  of  illumination  for  the  customer,  in¬ 
creases  business  for  the  contractor,  and  increases  revenue 
for  the  utility. 

As  a  part  of  the  educational  program  necessary,  the 


utility  has  sponsored  a  number  of  commercial  meetings 
at  which  are  featured  an  illustrated  lecture  by  a  merchan¬ 
dising  specialist  on  “modern  merchandising  methods.” 
Every  commercial  prospect  is  invited  to  attend  these 
meetings  and  lighting  is  brought  out  only  as  a  factor  of 
display.  Further,  we  have  found  that  the  interest  aroused 
by  the  meetings  has  resulted  in  a  large  percentage  of  pros¬ 
pects,  who  when  solicited  have  been  found  to  have  some 
fundamental  ideas  of  the  value  of  properly  lighted  show 
windows  and  interiors. 

The  lighting  section  has  conducted  experiments  in 
schools  and  other  establishments  that  have  aroused  light¬ 
ing  consciousness  and  resulted  in  increased  lighting  loads. 
By  close  co-operation  of  the  merchandise  sales  division 
signs,  floodlights  and  other  lighting  media  are  sold.  The 
service  department  works  closely  with  the  lighting  sales¬ 
men,  thus  enabling  the  salesman  to  be  familiar  with  the 
customer’s  reactions  to  lighting  service  problems. 

Lighting  salesmen  not  only  add  a  splendid  load  to  the 
lines  of  the  company  but  do  a  very  splendid  work  in  im¬ 
proving  public  relations  by  explaining  rates,  service  and 
policies  to  their  commercial  customers  and  by  working 
closely  with  architects,  electrical  contractor-dealers  and 
others  interested  in  electric  advertising. 

▼ 

Microphone  Extends 
Field  of  Conveyors 

Conveniently  spaced  microphones  along  the  lunch  and 
refreshment  countef  of  Loft’s  new  42d  Street  candy 
store.  New  York,  supplemented  by  equally  convenient 
electric  dumbwaiters,  have  avoided  the  din  of  loud-voiced 
transfer  of  orders,  eliminated  the  rushing  back  and  forth 
of  clerks  and  thereby  reduced  their  tendency  to  perspire 
and  become  irritable,  minimized  the  delay  between  reach¬ 
ing  the  counter  and  receiving  the  order  and  effected  better 
utilization  of  space  necessary  for  serving,  preparing  and 
storing  products  sold.  As  a  result  the  clerks  are  able 
to  take  orders  immediately  when  a  customer  approaches. 
Pressing  a  button  beside  the  microphone  and  speaking  in 
an  undertone,  the  clerk  is  able  to  convey  the  order  to  the 
center  of  preparation  and  simultaneously  indicate  who 
requested  it,  so  the  order  is  delivered  to  the  proper  dumb- 
waited  and  labeled  with  its  individual  destination. 

This  innovation  of  the  commercial  application  of  micro¬ 
phones  and  electric  conveyor  should  be  sufficient  to  sug¬ 
gest  many  other  applications  which  would  be  of  benefit 
to  the  customer  and  vendor.  Not  only  should  mo.st  lunch 
counters  consider  it,  but  there  is  the  possibility  that  it 
could  be  applied  to  average  and  high-class  dining  rooms. 
Information  desks  in  offices  announcing  visitors  might 
find  the  microphone  more  convenient  than  the  telephone. 
Transportation  stations  could  more  extensively  use  the 
microphone  and  loudspeaker  for  announcing  departure 
of  trains,  buses,  etc.,  or  the  next  stop,  as  is  now  done  by 
some.  Any  vendor  who  requires  considerable  space  to 
store  or  prepare  the  things  sold  could  by  the  use  of  the 
microphone  and  electric  conveyor  utilize  less  valuable 
space  for  these  purposes  and  still  make  the  supply  avail¬ 
able  to  the  customer  without  shouted  orders,  delay,  rush¬ 
ing  back  and  forth  of  clerks,  etc.  Extension  of  the  idea 
depends  on  visualization  of  the  economic  possibilities. 
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Mechanical  Design  of  Rural  Lines 


By  E.  V.  SAYLES* 

Commonwealth  &  Southern  Corporation,  Jackson,  Mich. 


IN  ORDER  to  satisfy  the  demand  for  cheap  rural 
lines  the  designer  finds  that  increased  span  length 
(fewer  structures  per  mile)  offers  the  greatest  oppor¬ 
tunity  for  reducing  costs.  Even  though  No.  6  copper 
conductor  is  entirely  adequate  as  an  electrical  conductor 
for  most  rural  lines,  its  mechanical  strength  is  entirely 
too  low  to  allow  its  use  on  longer  span  lines,  say  in 
excess  of  175  to  2(X)  ft.,  because  it  would  require 
excessively  high  poles  to  maintain  adequate  ground 
clearances.  The  type  of  conductor  needed  for  long  span 
construction  is  one  which  has  sufficient  strength  to  per¬ 
mit  its  being  strung  to  a  tension  which  will  limit  the 
sag  to  5  or  6  ft.  after  the  conductor  has  been  loaded 
and  the  temperature  is  at  a  maximum.  Such  a  con¬ 
ductor  is  found  in  the  aluminum  cable  reinforced  with  a 
steel  core  and  also  in  a  high-strength  composite  copper 
cable. 

For  the  purpose  of  discussion,  let  us  say  that  a  rural 
line  is  to  be  built  using  a  maximum  span  of  300  ft.  and 
let  us  speculate  as  to  the  length  and  size  of  poles  neces¬ 
sary  for  this  line.  We  will  assume  that  the  line  is  to 
be  built  in  the  heavy-loading  area,  in  which  case  the 
conductors  would  have  a  maximum  loading  of  ^-in.  thick¬ 
ness  of  ice  and  an  8-lb.  wind. 

The  greatest  force  to  which  a  pole  is  subjected  is 
the  force  due  to  transverse  loading,  which  occurs  when 
the  wind  is  blowing  against  the  ice-covered  conductors 
throughout  the  span  length  and  produces  a  bending 
moment  on  the  pole  which  tends  to  break  it  at  or  near 
the  ground  line.  Fortunately,  this  force,  or  bending 
moment,  is  readily  calculable.  Various  tables  are  avail¬ 
able  showing  the  wind  pressure,  or  transverse  loading, 
per  foot  on  various  size  conductors  for  the  heavy-loading 
area.  A  reference  to  these  tables  shows  that  this  force 
amounts  to  about  ^  lb.  per  foot;  in  fact,  for  almost 
any  common  size  line  conductor  this  force  does  not 
exceed  1  lb.  per  foot.  Assuming  that  No.  4  A.C.S.R. 
is  used,  the  amount  of  pull  exerted  at  the  point  of  the 
crossarm  support  for  a  300-ft.  span  will  be  some  240  lb. 
I^r  conductor,  or  for  three  conductors  (originally  the 
line  may  be  single  phase,  but  may  later  be  changed  for 
three-phase  operation)  it  would  be  720  lb.  A  35-ft. 
pole  set  6  ft.  in  the  ground  with  the  crossarm  sup¬ 
ported  near  the  top  would  have  a  moment  arm  of  28  ft., 
which  with  a  720-lb.  pull  at  the  top  of  the  pole  wou’d 
amount  to  some  20,000  ft.-lb.  Thanks  to  the  new  A.S.A. 
classification  of  wood  poles,  we  can  read  directly  from 
the  tables  the  strength  values  in  foot-pounds  for  any 
class  pole.  From  these  tables  we  can  select  a  pole  hav¬ 
ing  a  strength  of  20,000  ft.-lb.,  which  would  be  a  class  7 
pole  rated  32,400  ft.-lb.,  or  about  31,(X)0  ft.-lb.  after 

*  Adapted  from  paper  to  overhead  systems  committee.  Great 
Lakes  Division,  N.E.L.A. 


Economy  must  lie  in  lonser  spans  and 
in  revision  of  ideas  concernins 
factors  of  safety. 

Variability  of  local  conditions  pre¬ 
vents  dosmatism  on  unit  costs. 

allowing  for  the  wind  loading  on  the  pole  itself,  or,  we 
may  apply  a  “factor  of  safety”  of  two,  which  would 
give  us  40,000  ft.-lb.,  corresponding  approximately  to  a 
class  6  pole. 

The  new  A.S.A.  classification  of  poles  makes  the 
determination  of  the  proper  size  of  pole  to  use  a  rela¬ 
tively  simple  matter.  However,  in  the  application  of 
this  table  there  is  one  point  which  should  be  considered 
very  carefully,  and  that  is  the  “factor  of  safety”  which 
has  been  applied  heretofore  when  working  with  wood- 
pole  structures  having  strengths  not  entirely  known. 

During  the  past  years  it  has  been  customary  practice 
among  many  companies  to  calculate  the  pole  strength 
required  and  then  apply  a  factor  of  safety  all  the  way 
from  one  and  one-half  to  two  and  one-half,  this  being 
justified  on  the  basis  that  pole  strengths  were  rather 
indeterminate,  that  a  pole  deteriorated  greatly  in  strength 
over  years  of  service,  that  assumptions  were  indefinite, 
etc.  It  would  seem  that  the  new  A.S.A.  classification 
has  practically  settled  the  matter  of  pole  strength.  The 
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deterioration  of  pole  strength  over  a  number  of  years’ 
use  is  something  which  has  been  practically  eliminated 
by  modern  methods  of  wood  preservation.  The  remain¬ 
ing  factor,  namely,  the  loading  on  a  pole,  or  the  pull 
at  the  pole  top,  is  something  adaptable  to  rather  definite 
calculation. 

Therefore,  it  would  seem  that  the  practice  of  apply¬ 
ing  large  factors  of  safety  in  the  selection  of  poles  is 
one  which  is  not  entirely  justified.  As  a  matter  of  fact, 
in  the  calculation  of  poles  strength  factors  of  safety 
accumulated  all  along  the  line.  For  example,  if  the 
maximum  span  of  a  line  is 
to  be  300  ft.  the  pole  strength 
is  based  on  a  300-ft.  span, 
whereas  the  average  span 
will  probably  be  more  nearly 
250  ft.  Also,  heavy  load¬ 
ing  is  based  on  a  57-mile-per- 
hour  gale,  coincident  with 
^-in.  ice  on  a  conductor. 

While  57-mile-per-hour  gales 
are  not  uncommon,  yet  it  is 
seldom,  if  ever,  that  this 
velocity  is  reached  at  the 
same  time  a  conductor  is 
heavily  coated  with  ice. 

Therefore,  another  factor  of 
safety  is  introduced. 

The  minimum  dimensions 
of  poles  under  the  new 
A.S.A.  classification  are 
based  on  fiber  stresses  of 
7,400  lb.  per  square  inch  for 
creosoted  Southern  yellow 
pine,  5,600  lb.  for  Western 
red  cedar,  etc.  I  am  not  in¬ 
formed  as  to  the  closeness  of 
these  limits.  However,  it  is 
reasonable  to  say  that  they  are  safe  values,  and  perhaps 
include  some  leeway.  The  dimensions  specified  are  mini¬ 
mum  dimensions  and  there  is  no  doubt  but  that  poles 
furnished  will  ordinarily  exceed  these  dimensions  by 
small  amounts,  which,  of  course,  adds  a  still  further  fac¬ 
tor  of  safety  to  the  maximum  allowable  fiber  stress. 
Considering  the  above  factors  already  present  when  the 
pole  strength  is  calculated  it  would  seem  that  the  apply¬ 
ing  of  large  factors  of  safety  to  already  safe  values  is 
not  entirely  justified. 

Pole  height  depends  on  clearance  necessary 

The  pole  height  is  determined  by  the  sag  in  the  con¬ 
ductor  at  the  center  of  the  span  and  the  clearance  to 
ground.  This  assumes,  of  course,  that  there  are  no 
unusual  obstructions  in  the  right-of-way. 

If  No.  4  A.C.S.R.  is  used  at  a  tension  of  60  per  cent 
of  ultimate  strength,  the  maximum  sag  at  60  deg.  after 
the  conductor  has  been  loaded  is  slightly  over  5  ft.  With 
the  crossarm  placed  close  to  the  top  of  the  pole,  this 
will  readily  permit  a  ground  clearance  of  something  over 
19  ft.  with  a  30-ft.  pole,  which  is  entirely  adequate. 
Spans  of  325  or  350  ft.  can  also  be  used  with  corre¬ 
sponding  increases  in  sag  of  approximately  1  ft.  and  2  ft. 
If  it  is  deemed  necessary  to  maintain  a  clearance  to 
ground  of  19  ft.,  it  is  evident  that  300  ft.  is  about  the 
maximum  span  which  can  be  used  with  No.  4  A.C.S.R. 


and  30-ft.  poles,  but  if  ground  clearances  of  18  or  17 
ft.  are  found  to  be  adequate,  then  the  longer  spans  can 
be  used. 

No.  2  A.C.S.R.  offers  certain  advantages  in  the  way 
of  increased  span  lengths.  It  can  be  strung  at  a  higher 
tension  with  correspondingly  less  sag,  so  that  span 
lengths  of  350  to  400  ft.  should  give  less  sag  than  No.  4 
A.C.S.R.  at  300  ft.  If  spans  in  excess  of  these  values 
are  used  with  No.  2  A.C.S.R.,  it  is  advisable  to  use  a 
35-ft.  pole  if  proper  ground  clearances  are  maintained. 

The  use  of  30-ft.  poles  with  300-ft.  maximum  spans 

and  No.  4  A.C.S.R.  seems 
to  be  a  fairly  economical  ar¬ 
rangement.  The  use  of 
longer  spans  with  No.  4 
A.C.S.R.  means  the  use  of 
35-ft.  poles  or  else  the  use 
of  the  next  larger  conductor 
size,  No.  2  A.C.S.R.  Also, 
the  combination  of  No.  2 
A.C.S.R.  and  35-ft.  poles 
will  permit  spans  much  in 
excess  of  350  ft.  These  facts 
clearly  indicate  that  the 
proper  combination  of  these 
conductor  sizes,  spans  and 
pole  heights  can  be  deter¬ 
mined  only  by  a  comparison 
of  costs,  inasmuch  as  rural 
lines  can  be  built  using  these 
various  combinations  which 
are  entirely  satisfactory. 

Crossarms,  Pins,  etc. — 
With  spans  of  the  order  of 
300  ft.,  our  experience  has 
been  that  a  standard  four-pin 
(5-ft.  7-in.)  crossarm  is 

entirely  adequate  from  the 
standpoint  of  conductor  separation.  With  spans  of 
350  ft.  or  greater,  it  seems  advisable  to  use  a  six-pin 
(8-ft.)  arm  to  provide  greater  clearance.  The  remaining 
materials  which  go  to  make  up  a  rural  line  offer  little 
possibility  of  discussion.  It  is,  of  course,  possible  to 
use  either  steel  or  wood  pins,  the  steel  pins  being  prefer¬ 
able  from  the  standpoint  of  mechanical  strength,  although 
somewhat  more  costly  than  wood  pins.  The  steel  pin, 
however,  does  not  require  as  large  a  boring  through  the 
crossarm  as  does  the  wood  pin,  and  consequently  retains 
greater  strength  in  the  arm. 

Secondary  Construction — Secondary  construction  rep¬ 
resents  somewhat  of  a  problem  when  it  is  necessary  to 
construct  any  considerable  amount  of  it  using  the  same 
poles  as  the  rural  primary.  In  general,  our  experience 
has  been  that  for  strictly  rural  lines  very  little  secondary 
construction  is  required,  especially  on  the  lower  primary 
voltages  where  the  cost  of  a  small  transformer  installa¬ 
tion  can  be  made  to  approximately  the  cost  of  three  or 
four  spans  of  secondary  when  the  extra  pole  height  and 
possible  extra  pole  strength  are  taken  into  account. 

With  spans  of  300  ft.  or  greater,  it  is  obvious  that 
the  use  of  No.  6  copper  is  impossible.  No.  4  copper  can 
be  used,  especially  if  used  with  standard  distribution 
crossarms,  in  which  case  bare  conductor  would  be  suit¬ 
able.  No.  4  A.C.S.R.  also  offers  certain  advantages  for 
secondary  use,  its  construction  being  identical  with  the 
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Three  Opportunities  for  Reducing 
Rural  Line  Costs 

1.  Build  the  rural  line  back  from  the  tree  line,  or 
fence  line,  an  appreciable  distance  so  that  no  tree 
trimmins  is  required  and  there  is  nothing  to  inter¬ 
fere  with  the  uniform  spacing  of  poles. 

2.  Reduce  costs  by  reducing  the  number  of 
structure  per  mile  rather  than  by  trying  to  reduce 
the  cost  of  a  typical  structure  by  using  various  types 
of  non-standard  pole  brackets,  arms  and  attach¬ 
ments.  Although  a  conductor  of  only  small  con¬ 
ductivity  is  ordinarily  required,  this  conductor 
should  have  sufficiently  high  mechanical  strength 
to  permit  the  use  of  long  spans.  When  high-strength 
conductor  is  installed  be  sure  to  make  use  of  its 
high  strength  by  lengthening  spans. 

3.  Do  not  pyramid  factors  of  safety. 


348 


primary  line  (excepting  insulation).  No.  6  copper,  triple 
braid,  weatherproof,  can  readily  be  used  if  an  inter¬ 
mediate  pole  is  set  to  shorten  the  span  to  150  or  175  ft., 
in  which  case  vertical  rack  construction  would  be  suitable. 

Choice  of  these  types  of  construction  will  depend  al¬ 
most  entirely  upon  their  cost,  although  there  is  a  slight 
difference  between  the  voltage  drop  experienced.  The 
No.  4  A.C.S.R.,  having  the  wide  spacing,  will  have  the 
greatest  voltage  drop,  No.  6  copper  secondary  slightly 
less  and  No.  4  copper  secondary,  with  wide  spacing,  still 
less.  The  approximate  volts  drop  per  kva.  per  100 
circuit-feet  are  0.4,  0.37  and  0.27  respectively.  The  use 
of  hare  secondaries  on  crossarms  is  sometimes  rather  ob¬ 
jectionable  from  the  standpoint  of  tree  clearances.  In 
many  cases  the  use  of  this  type  of  construction  would  re¬ 
quire  excessive  tree  trimming,  whereas  in  the  case  of 
covered  conductor  on  vertical  racks  the  secondaries  can 
be  worked  through  trees  without  great  difficulty  and  a 
minimum  amount  of  trimming. 

A  comparison  made  covering  the  cost  of  600  ft.  of 
three-wire  circuit  built  on  poles  of  a  300-ft.  span  primary 
line  showed  the  use  of  No.  4  A.C.S.R.  to  be  slightly 
cheaper  than  the  other  two  types  of  construction.  Based 
on  its  cost  as  being  100  per  cent,  the  cost  of  No.  4  cop¬ 
per  with  wide  spacing  was  120  per  cent  and  the  cost  of 
No.  6  triple-braid,  weatherproof  secondary,  using  an  in¬ 
termediate  pole  to  shorten  the  span,  was  130  per  cent. 

Comparative  costs  of  rural  lines 

The  comparative  costs  of  a  mile  of  typical  rural  line, 
as  built  by  various  companies,  are  most  difficult  to  de¬ 
termine.  The  comparative  costs  of  a  mile  of  different 
types  of  construction  as  built  by  one  particular  company 
are  relatively  easy  to  determine,  only,  however,  if  the 
construction  estimates,  or  cost  analyses,  cover  lines  built 
by  one  construction  organization  in  the  same  area. 

If  the  cost  of  a  rural  line  comprised  only  material  and 
labor,  the  comparison  of  types  of  construction  as  built  by 
different  companies  would  be  a  relatively  simple  matter. 
However,  we  all  know  that  such  is  not  the  case.  We  have 
all  seen,  during  the  past  few  years,  a  great  many  articles 
dealing  with  the  cost  of  rural  construction,  one  article 
pointing  to  a  cost  of  $1,000  per  mile  as  being  a  most 
commendable  achievement,  while  another  points  to  a  cost 
of  $500  or  less  a  mile  as  being  a  suitable  type  of  con¬ 
struction.  After  having  analyzed  several  of  these  cost 
comparisons,  there  is  little  doubt  in  my  mind  that  the 
figures  usually  given  are  not  at  all  on  a  comparable  basis. 
Many  of  these  stated  costs  per  mile  are  so  far  apart  as  to 
include  in  one  case  the  line,  transformers,  secondaries, 
services,  meters,  etc.,  while  in  another  case  only  the  bare 
cost  of  a  single-phase  primary  line  is  included.  The  total 
investment  per  mile  will  obviously  vary  greatly  with  the 
number  of  customers  per  mile,  and  if  the  density  for 
various  areas  is  nearly  the  same,  we  might  compare  costs 
of  rural  service  on  a  “per  customer”  basis. 

Unless  all  items,  however  small,  entering  into  the  cost 
of  rural  line  construction  are  included,  there  is  no  merit 
to  the  publication  of  cost  data.  In  other  words,  all  fac¬ 
tors  must  be  included  or  accounted  for.  Some  of  the 
factors  entering  into  the  cost  of  a  line  which  are  some¬ 
times  not  taken  into  account  are  as  follows : 


Costs  sometimes  overlooked 


Cost  of  solicitation  and  commercial  or  sales  department  cost 
»or  negotiating  contracts  and  special  adjustments  due  to  condi¬ 
tions  for  connecting  to  existing  financed  lines,  etc. 
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Cost  of  obtaining  right-of-way  from  property  owners,  permits 
from  county  or  state  highway  authorities,  notarial  fees  and  cost 
of  recording  easements  at  courthouse. 

Cost  of  obtaining  tree  trimming  permission  and  actual  labor 
of  trimming  and  brush  removal. 

Cost  of  surveying  and  staking  (may  be  considerable  on  imim- 
proved  road  of  indeterminate  width  and  lacking  monuments). 

Cost  of  engineering,  including  preparation  of  preliminary  and 
final  detail  drawings  for  contracts,  railroad  crossing  agreements, 
telephone  co-ordination,  etc. 

Cost  of  checking  construction  after  completion,  numbering 
poles  and  revising  operating  maps. 

Cost  of  freight,  cartage,  stores  department  handling,  ware¬ 
housing,  etc. 

Cost  of  lightning  arresters,  grounds  or  sectionalizing  cutouts. 

Cost  of  transformers  and  transformer  installation  costs. 

Cost  of  lines  on  private  property  back  from  main  road. 

Cost  of  service  connection  wires,  entrance  conduit,  entrance 
switch,  meters. 

Cost  of  Underwriters’  and  company  service  entrance  inspection. 

Percentage  for  “injuries  and  damages.” 

Percentage  for  local  accounting,  construction  supervision,  man¬ 
agement  or  whatever  terms  the  particular  company  may  use  for 
these  costs. 

Percentage  overhead  on  construction  for  finance  and  interest 
during  construction,  etc. 

Percentage  allowed  for  contingencies,  labor  and  material,  if 
estimated. 

In  the  study  of  long  versus  short  spans,  using  the 
minimum  conductor  size,  rather  careful  cost  estimates 
were  prepared  which  showed  that  the  cost  of  long-span 
construction  was  approximately  78  per  cent  of  the  cost 
of  short-span  construction.  Although  these  costs  are 
fairly  accurate  for  the  particular  territory  in  which  they 
were  considered,  they  may  vary' rather  widely  in  different 
parts  of  the  country.  However,  the  costs  did  show  rather 
conclusively  that  long-span  construction  with  high- 
strength  conductor  is  very  definitely  cheaper  than  short- 
span  construction.  As  a  matter  of  fact,  it  is  doubtful  if 
this  actually  needed  any  proof,  inasmuch  as  it  has  been 
demonstrated  so  repeatedly  in  the  last  few  years  that 
long  spans  are  in  use  by  the  majority  of  power  companies 
building  rural  lines. 

T 


Economy  in  the  Transformer  Shop 


Power  paddle  insures  qual¬ 
ity  of  transformer  paint  job 


Well  -  stirred 
paint  is  one  of  the 
cardinal  require¬ 
ments  of  a  good 
paint  job  on  a  re¬ 
conditioned  trans¬ 
former.  Stirring  is 
a  slow,  tedious  job 
and  because  of  this 
is  often  neglected. 
The  useful  life  of 
the  applied  paint  is 
shortened  by  in¬ 
sufficient  stirring 
and  the  labor  cost 
of  application  is 
the  same.  Since  the 
labor  cost  is  a  large 
portion  of  the  total 
costs  it  is  essen¬ 
tial.  in  order  to 
secure  maximum 
useful  life,  to  have 
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the  paint  properly  conditioned  before  applying.  This 
is  especially  true  in  the  case  of  red  lead  paint,  which 
forms  the  undercoating  in  common  use.  Due  to  its 
weight  considerable  stirring  is  required  properly  to  sus¬ 
pend  this  pigment  in  the  vehicle  used. 

The  transformer  shop  of  the  Toledo  Edison  Company 
uses  a  simple  and  effective  means  of  meeting  this 
requirement.  A  double  metallic  paddle  is  inserted  in 
the  chuck  of  a  power-driven  drill  press.  The  drill  press 
is  operated  at  low  speed.  Large  or  small  quantities  of 
paint  are  mixed  perfectly  in  this  manner  at  very  little 
expense  with  no  physical  effort,  which  in  turn  has  elimi¬ 
nated  the  necessity  of  checking  paint  for  adequate 
stirring.  The  cost  of  this  device  is  less  than  $1. 


it  is  not  quite  as  complex  because  they  are  available  in  a 
much  fewer  number  of  colors. 

The  Inter-Society  Color  Council,  which  is  composed 
of  representatives  of  various  organizations  interested  in 
color,  such  as  the  Textile  Color  Card  Association,  the 
Illuminating  Engineering  Society  and  the  Optical  Society 
of  America,  has  the  matter  under  consideration  at  the 
present  time,  and  it  is  hoped  that  it  may  be  possible  to 
work  out  a  standardized  system  which  will  include  all 
color  material  used  in  the  theater,  such  as  glass,  gelatin, 
pigments,  fabrics,  etc.  The  accompanying  schedule  has 
been  suggested  as  something  on  which  to  base  this  stand¬ 
ardization.  This  has  already  been  adopted  by  a  number 
of  the  suppliers  of  colored  gelatin.  It  is  not  claimed 
that  this  is  perfect  or  represents  the  ultimate  in  this  clas¬ 
sification.  There  is  probably  a  finer  gradation  than  is 
required  from  practical  considerations,  but  the  list  is  made 
complete  to  include  all  tints  and  shades  that  have  ])een 
usd  in  service.  It  makes  very  little  difference  what  par¬ 
ticular  numbering  system  is  applied  provided  the  same 
color  is  always  given  the  same  numerical  designation.  In 
the  proposed  tabulation  the  colors  are  arranged  spectrally 
and  darker  shades  follow  the  light  tints  in  each  basic 
color. 


usion 


By  A.  L.  POWELL 

Manager  Eastern  Office 
General  Electric  Company, 
Nela  Park  Engineering  Department 


READERS’  FORUM 


Dark  green 
Light  lemon 
Medium  lemon 
Dark  lemon 
Very  light  straw 
Light  straw 
Medium  straw 
Dark  straw 
Light  amber 
Medium  amber 
Amber 
Dark  amber 
Orange 
Light  scarlet 
Special  light  red 
Light  red 
Medium  scarlet 
Pink  red 
Fire  red 
Pure  red 
Special  chocolate 
Chocolate 
Neutral  gray 


Frost 

Light  flesh  pink 
Flesh  pink 
Medium  pink 
Pink 

Rose  pink 
Dark  rose  pink 
Deep  pink 
DuBarry  pink 
Light  magenta 
Medium  magenta 
Dark  magenta 
Rose 

Roee  purple 
Dark  roee  purple 
Violet 

Special  lavender 
Medium  lavender 
Dark  lavender 
Light  purple 
Purple 
Royal  purple 
Medium  purple 
Dark  purple 


Operating  cost 
Power  cost.. . . 


Maintenance  cost, 


Cost  per  cubic  yard  for  excavation .  ^0 . 037 

We  received  the  previous  figure  of  6  cents  from  our 
representative,  but  it  seems  that  it  was  the  result  of  an 
incorrect  interpretation  of  the  figures. 

W.  P.  ALBRECHT. 

Westinghouse  Electric  &  Manufacturing  Company. 
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Men  of  the  Industry 


H.  E.  Dexter  Assigned 
to  Broader  Duties 

Harris  E.  Dexter,  for  the  past  five  years 
assistant  general  commercial  manager 
of  the  Central  Hudson  Gas  &  Electric 
Corporation,  Poughkeepsie,  N.  Y.,  has 
been  appointed  general  commercial  man¬ 
ager  by  the  corporation’s  newly  elected 
president,  Ernest  R.  Acker.  Mr.  Dex¬ 
ter  is  in  a  large  measure  responsible  for 
Central  Hudson’s  successful  transition 
from  a  utility  doing  aggressive  mer¬ 
chandising  through  the  stages  of  dealer 
co-operation  to  being  the  recipient  in 
1931  of  the  James  H.  McGraw  award 
for  co-operation.  He  has  been  engaged 
in  various  phases  of  the  electrical  indus¬ 
try  here  and  in  the  Far  East  since  his 
graduation  from  Massachusetts  Institute 
of  Technology  in  1912.  On  leaving  col¬ 
lege,  he  was  associated  with  the  Gen¬ 
eral  Electric  Company  until  the  out¬ 
break  of  the  World  War. 

Following  the  war  he  embarked  for 
China,  working  with  the  International 
General  Electric  Company’s  agents 
there.  Owing  to  the  chaotic  conditions 
in  that  country  he  returned  to  America, 
where  he  served  as  chief  of  the  electrical 
equipment  division,  United  States  De¬ 
partment  of  Commerce,  for  a  brief 
period.  He  became  associated  with  the 
Central  Hudson  Gas  &  Electric  Corpo¬ 
ration  as  merchandising  manager  in 
1927.  He  has  been  active  in  the  Na¬ 
tional  Electric  Light  Association,  hav¬ 
ing  been  a  member  of  the  merchandising 
bureau  and  rural  service  committee  and 
chairman  for  the  past  two  years  of  the 
farm  equipment  committee.  He  is  also 
a  member  of  the  American  Institute  of 
Electrical  Engineers,  American  Society 
of  Mechanical  Engineers  and  the 
American  Gas  Association. 

T 

Sara  Harris,  formerly  assistant  sec¬ 
retary  of  the  Utica  Gas  &  Electric 
Company,  Utica,  N.  Y.,  was  appointed 
secretary  of  that  organization  at  a  recent 
meeting  of  the  board  of  (directors. 

• 

L.  A.  Graham  has  been  appointed 
sales  manger  of  the  Falk  Corporation, 
Milwaukee,  for  all  commercial  products 
of  the  company.  Mr.  Graham  has  had 
wide  experience  in  the  selling  and  pro¬ 
motion  of  technical  products.  Recently 
he  has  been  engaged  in  consulting  sales 
work  for  the  Falk  Corporation  and  other 
engineering  manufacturers  in  the  Mil¬ 
waukee  district. 

• 

Dr.  Friederich  von  Siemens,  young¬ 
est  son  of  the  founder  of  the  Siemens 
organization,  Werner  von  Siemens, 


celebrated  his  sixtieth  birthday  Septem¬ 
ber  5.  Dr.  von  Siemens  is  the  active 
head  of  the  Siemens  family,  as  well  as 
of  all  the  Siemens  enterprises,  compris¬ 
ing  important  electrical  manufacturing 
companies.  He  has  been  chairman  of 
Siemens  &  Halske  A.  G.  and  Siemens- 
Schuckertwerke  A.  G.  since  1919. 

• 

Colonel  Hugh  L.  Cooper  has  been 
awarded  the  Order  of  the  Red  Star,  the 
Soviet  Union’s  highest  decoration,  for 
design  and  construction  of  Dnieprostroy, 
world’s  largest  hydro-electric  plant, 
building  of  which  began  in  1927. 
Colonel  Cooper  is  the  first  foreigner  to 
receive  this  decoration,  which  is  awarded 
only  for  “outstanding  achievements  in 
defense  of  the  country.’’ 

T 

OBITUARY 

Dr.  Max  Jullig,  for  many  years 
head  of  the  Vienna  Technical  High 
School  and  one  of  the  pioneers  of 
electricity  and  electrical  engineering  in 
Austria,  died  recently  in  Vienna  at  the 
age  of  78. 

J.  L.  Van  Doren,  who  in  1888  es¬ 
tablished  the  electric  light  system  for 
the  village  of  Phoenix,  N.  Y.,  died  at 
his  home  in  Ilion,  N.  Y.,  early  this 
month.  Mr.  Van  Doren  also  founded 
and  built  the  water  supply  system  for 
the  same  community. 

• 

Richard  J.  Smith,  chief  engineer 
of  the  Malden  (Mass.)  Electric  Com¬ 
pany  since  1901,  died  suddenly  at  Malden 
August  22.  Mr.  Smith  was  born  in 
Ireland  in  1865  and  prior  to  his  service 
with  the  utility  company  spent  many 
years  at  sea  as  a  marine  engineer.  For 
ten  years  he  was  in  the  marine  engineer¬ 
ing  service  of  the  Brazilian  government. 
During  the  World  War  he  was  loaned 
to  the  United  States  government  by  the 
Malden  company  and  officiated  as  an 
inspector  of  marine  machinery  at 
Hampton  Roads,  Va.  Since  the  closing 
of  the  Malden  company’s  steam  plant  as 
a  reserve  station  a  few  years  ago,  Mr. 
Smith  had  been  in  charge  of  building 
maintenance  work  on  this  property  and 
the  affiliated  Malden  Gas  Light  Company. 
• 

Oliver  C.  Semple,  formerly  a  member 
of  the  Public  Service  Commission  of  the 
State  of  New  York,  died  August  27  at 
Bradford,  Vt.,  where  he  was  spending  a 
vacation.  He  was  71  years  of  age.  Mr. 
Semple  is  credited  with  framing  much 
of  the  public  service  legislation  in  New 


York  State  in  the  past  fifteen  years. 
Following  graduation  from  Amherst 
College  be  studied  and  practiced  law  in 
Minneapolis  and  New  York.  He  served 
as  assistant  counsel  to  the  Public  Service 
Commission  for  the  first  district  of 
New  York  before  his  appointment  as  a 
member  of  the  Public  Service  Com¬ 
mission  by  Gov.  Nathan  Miller.  Mr. 
Semple  retired  some  few  years  ago. 

• 

Nicholas  Rommelfouger,  long  iden¬ 
tified  with  electric  vehicle  activities  in 
eastern  Massachusetts,  an  authority  of 
note  upon  storage  battery  engineering 
and  a  designer  of  gasoline-electric  motor 
cars,  died  at  Boston  August  14  after  a 
long  illness.  He  was  born  at  Trier, 
Germany,  63  years  ago  and  came  to 
America  in  1894. 

Horace  M.  Harriman,  an  electrical 
engineer  with  Ford,  Bacon  &  Davis  of 
New  York,  died  August  28  at  his  home 
in  Rahway,  N.  J.,  after  a  short  illness. 
Mr.  Harriman  was  born  in  Baltimore 
and  received  the  degree  of  bachelor  of 
science  in  electrical  engineering  from 
Johns  Hopkins  University.  He  was  56 
years  of  age. 

Robert  O.  Quick,  director  of  public 
relations  for  the  Wisconsin  Power  & 
Light  Company,  died  at  his  home  in 
Madison  July  24  after  a  long  illness. 
Mr.  Quick  was  widely  acquainted, 
through  his  N.E.L.A.  and  other  associa¬ 
tion  activities,  in  the  Great  Lakes  area. 
He  was  chairman  of  the  Wisconsin 
Utilities  Association  public  speaking 
committee  for  several  years  and  in  that 
capacity  arranged  the  several  state 
employees’  speaking  contests  sponsored 
by  N.E.L.A.  and  the  state  association. 
• 

Walter  Keith  Brownell  of  United 
Engineers  &  Constructors,  Inc.,  died, 
of  pneumonia,  at  his  home  in  St. 
David’s,  near  Philadelphia,  Pa.,  at  the 
age  of  44.  Mr.  Brownell  was  born  in 
Brookline,  Mass.,  and  received  his 
technical  training  at  the  Massachusetts 
Institute  of  Technology.  He  was  at 
various  times  associated  with  Stone  & 
Webster  Engineering  Corporation,  the 
American  International  Shipbuilding 
Corporation  and  Dwight  P.  Robinson 
&  Company,  Inc.  In  1928,  when  United 
Engineers  &  Constructors,  Inc.,  was 
formed  Mr.  Brownell  continued  as  chief 
of  the  structural  engineering  division 
with  the  new  company,  the  duty  which 
he  held  with  the  predecessor  corpora¬ 
tion.  In  1929  he  was  assigned  as  struc¬ 
tural  engineer  on  the  Philadelphia 
improvements  of  the  Pennsylvania 
Railroad.  Mr.  Brownell  was  active  in 
engineering  circles,  a  member  of  the 
American  Society  of  Civil  Engineers, 
the  American  Society  for  Testing  Ma¬ 
terials  and  the  American  Railway 
Engineering  Association. 
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New  Equipment  Available 


Non-Resonant  Potential 
Transformer  Announced 

A  non-resonant  potential  device  which 
makes  it  possible  economically  to  use  a 
carrier-current  coupling  capacitor  as  a 
source  of  potential  for  certain  instru¬ 
ments  and  relays  is  announced  by  the 
General  Electric  Company.  The  device, 
designated  as  type  KA-111,  consists  of  a 
specially  designed  transformer  to  be 
used  in  series  with  the  carrier-current 
coupling  capacitor.  The  transformer  is 
shunted  by  a  gap  to  limit  the  voltage 
and  is  equipped  with  a  grounding  switch 
which  is  used  when  adjustments  are 
being  made. 

A  maximum  output  of  approximately 
100  watts  is  usually  available  with  the 
device.  However,  because  of  the  non- 
resonant  design,  the  phase  angle  be¬ 
tween  the  line-to-neutral  voltage  and  the 
load  voltage  must  be  about  90  deg.  to 
secure  the  maximum  watt  output.  An 
auxiliary  burden  and  the  five  taps  on  the 
transformer  secondary  are  used  to  ad¬ 
just  the  device  to  the  proper  voltage  and 
phase  angle.  The  device  may  be  used 
for  voltage  and  directional  and  distance 
relays  of  the  impedance  type. 


ments;  one  contains  an  incoming  line 
circuit  breaker  with  disconnect  switches, 
while  each  of  the  others  houses  an  in¬ 
dividual  synchronous  motor  starter  with 
an  electrically  operated  breaker  and  an 
individual  disconnect  switch. 


Air  Filtered  and  Humidified  !'nfS'rdT„rrra 

by  Central  System  for  Home  primary  porcelain,  internal  parts  cover 

suspended,  facilitating  inspection,  and 
A  device  which  will  circulate,  filter  fixed  secondary  terminals  inclosed  in 
and  properly  humidify  air  in  a  home  conduit  terminal  compartment, 
without  the  use  of  a  duct  system,  known 
as  “Humifilter,”  is  announced  by  the 
General  Electric  Company.  It  is  ca¬ 
pable  of  producing  a  complete  change 
of  air  in  the  lower  part  of  a  house  in 
40  minutes,  or  about  one  and  one-half 
changes  per  hour,  it  is  claimed. 

The  “Humi filter”  has  been  shown 
through  tests  to  be  effective  in  humid¬ 
ifying  the  entire  home,  since  the  dif¬ 
fusion  and  distribution  of  moisture  in 


All-Motor,  Intesral  and 
Flexible  Type‘‘Motoreducers" 

Gear  reduction  units  of  several  types 
known  as  the  Falk  “Motoreducer”  are 
announced  by  the  Falk  Corporation,  Mil- 
wakee,  Wis.  These  devices  permit  the 
assembly  of  the  motor  and  reducers  on 
a  single  base.  The  all-motor  type  is 
carried  in  an  extension  of  the  reducer 
housing,  thus  providing  a  unit  of  the  ut¬ 
most  rigidity  and  providing  an  integral 
mounting  for  two  separate  units,  sim¬ 
plifying  alignment  problems.  The 
elimination  of  joints  and  the  combination 
of -cylindrical  and  parabolic  curves  makes 
this  unit  unusual  and  very  pleasing  in 
appearance.  A  Falk  resilient  coupling 
joins  the  standard  motor  shaft  with  the 
pinion  shaft,  not  only  guarding  against 
misalignment  of  any  kind  but  affording 
torsional  flexibility  to  the  drive.  The 
pinion  is  carried  in  two  generous-size 
ball  bearings,  without  overhand. 

In  the  integral  type  a  motor  with  a 
standard  round  frame  is  used.  The  end 
bell  is  removed  and  the  motor  close- 
within  coupled  to  the  reducer  through  a  mount- 
iporat-  ing  ring  adapter  with  bayonet  type  joint 
,n  ade-  Ease  of  maintenance  is  a  feature  of  this 
5s  with  type.  Either  the  motor  or  the  gears 
cu.ft.  niay  be  easily  removed  for  inspection  or 
•  of  a  maintenance  without  disturbing  the  other 
home  and  discharges  a  gentle  flow  of  or  the  main  housing  alignment.  The 
air  through  the  floor  grille.  This  air  is  integral  construction  makes  for  extreme 
taken  from  the  basement  and  passed  compactness  and  simplicity, 
through  a  filter  which  removes  dust  The  flexible  type  embodies  essential 
Brass  Company,  Vermilion,  Ohio.  A  suspended  in  the  air.  It  then  passes  design  features  of  the  integral  type  and 
new  urea-formaldehyde  molding  com-  through  a  humidifier,  which  makes  use  allows  the  use  of  the  vertical  type  round 
pound  is  utilized  in  forming  a  lighting  of  hot  water  to  facilitate  evaporation,  frame  motor  without  change  of  any  kind, 
reflector,  which  produces  a  unit  light  The  water  is  heated  by  a  small  amount  The  bayonet  type  adapter  is  bolted  to  the 
in  weight,  non-shatterable  and  impervi-  of  steam  supplied  by  the  existing  boiler,  end  bell  and  centered  on  the  machined 
ous  to  moisture.  Cleaned  and  humidified,  the  air  then  annular  ring  which  the  motor  manufac- 

•  passes  through  the  discharge  grille,  turer  provides  for  that  purpose.  The 

Synchronous  motor  starters  en-  Circulation  is  produced  by  a  quiet,  distinctive  feature  of  this  type  is  that  it 
tirely  inclosed  in  cubicles  for  protection  elastically  mounted  fan  driven  by  a  provides  for  the  use  of  a  motor  whi(A 
against  dust  are  announced  by  the  West-  small  motor.  The  air  is  brought  back  retains  all  of  its  standard  parts  as  origi- 
inghouse  Electric  &  Manufacturing  to  the  basement  through  a  return  grille  nally  incorporated  into  it  by  the  motor 
Company.  In  them  are  three  compart-  at  the  far  side  of  the  house.  manufacturer. 


A  SMALL  SIZE  crane  LIMIT  SAFETY 
STOP  with  standard  mill  type  blowouts 
and  contact  tips  is  announced  by  Cutler- 
Hammer,  Inc.,  Milwaukee,  Wis.  These 
stops  are  used  to  prevent  overtravel  of 
the  hoist  on  electric  cranes  and  are  rated 
for  40  hp.  and  under. 


Galvanometer  suspension  units 
designed  to  provide  a  stable  means  of 
support  for  instruments  of  the  suspended 
mirror  type  for  all  kinds  of  measure¬ 
ments  is  announced  by  the  G-M  Labora¬ 
tories,  Inc.,  Chicago.  It  is  designed  to 
facilitate  rapid  assembly  and  with  con¬ 
venient  adjustment  to  accommodate  in¬ 
struments  of  different  sizes. 
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